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™ 4 THE CONSTRUCTION OF THE PENNSYLVANIA R, R. projected or now being built under the Hudson dle of the River. The actual driving of the 
4 TUNNELS UNDER THE HUDSON RIVER AT NEW River, conceived the plan that column foundations subaqueous tunnels may, therefore, be con- 
* E : me might be sunk through the cast-iron shell of the sidered virtually completed, although the con- 
‘Eston % YORK CITY. tunnel by means devised to prevent the entrance’ crete lining has not yet been placed and no 
a 4 By James Forgie,t M. Am. Soc. C. E., M. Inst. of silt into the tunnel. This plan offered such foundations have been put down except to test 
a Cc. E. guarantee to the P. R. R. management for a per-__ the provisions made for them. The occasion of 
ute, to 1.—Tunnel Design, Shields and Plant. manently stable construction, able to resist or the completion of the tubes is thought suitable 
Iso in- The diverted extension of the Pennsylvania protect the same from the stresses caused for a review of the work. 
ting a a R. R. beyond its eastern terminus at Jersey City, by heavy and fast trains, that it was made A plan and profile of the tunnels of the North 
| This 4 N. J., across the Hudson River (in New York the basis of plans for the tunnels for River Division is shown in Fig. 2. The 
‘ the a this river is locally known as the tunnels extend from the west 
North River) into the heart of face of Bergen Hill, the southern 
ml i the city of New York to a new ees end of the Palisades, ereanne 
Py the 3 terminal and thence to a connec- . Putin INTIS to the east line of Tenth Ave., 
aa A. a tion with the Long Island R. R. ‘ 3 New York City, where they enter 
NEW $ has as one of its main features the depressed yards of the great 
pm bers is two single-track tunnels under terminal station now being = 
gincer = the Hudson River; see the map structed, a length of about 2.68 
: R,, ES Fig. 1. These tunnels, extending miles, or 14,171 ft. This length 
now x under the shores of the river, in comprises (1) two single-track 
City. i: both States, through various rock tunnels through Bergen 
ation, © strata hereinafter described, and Hill, 5,910 ft. long;+ (2) a sub- 
4 3 under the river through a very equeous section, consisting of two 
a soft mud (Hudson silt), attaining single-track 
Chiet a maximum depth of 97 ft. at onsta tubes, ween will eac 
riding invert below mean high water, carry one track; (3) an approach 
eae and being intended for very section, extending from the sub- 
osive heavy and high-speed traffic of aqueous section east to the ter- 
nting great volume, are an undertaking station, 
with little or no precedent. In twin 
Bheds, ground but mainly in rock.+ The 
hted. fact, these conditions make this east and west bound tracks are 
in to work under the Hudson River a therefore entirely separated. 
pental most puzzling engineering prob- These three sections are radically 
tions lem in tunnel work, and thereby distinct in conditions and design, 
head probably of more interest to en- and were separately contracted 
aid gineers than any tunnel work for. The present article is con- 
, 74 hitherto attempted. The old Hud- cerned only with the second, the 
Saka - son River Tunnel, recently com- subaqueous section, which is the 
sport pleted (1904) between Morton St., + central feature of the entire en- 
10% New York, and 15th St., Jersey terprise. 
by City, about 14 miles below, and The subaqueous or tube-lined 
heng built under to some extent simi- portion of these tunnels is 6,118 
bout lar conditions as to depth and 
=e a pons originally intended for and consists of two parallel ines 
uid aes ne railway traffic, but is of cast-iron circular tubes 21 ft. 
5 at now intended for electric rapid 2 ins. internal diameter and 23 
ae transit service. However, it ft. external diameter, except that 
§ had become evident during the several special and short lengths 
ve BS: Work on the latter tunnel that of the tunnel are of similar de- 
t- y the silt which forms the bed of sign in cast steel. Each tube will 
of RS ‘he Hudson River is so soft that be lined with concrete, and car- 
\- : some degree of displacement and ries a single track. Figs. 3 and 
can and 3a show typical cross-sections of 
occur, uring and after 
construetion; this, while not con. VIEW OF EXCAVATION FOR WEEHAWKEN SHAFT, LOOKING WEST, 
fl sidered @ serious difficulty with APRIL 18, 1904. tan, and under Pier 62, N. Y. 
& traffic as light as roadway or Excavation completed and part of frame for concreting in position. oa & A RR. eres the 
2 pid transit, would, it is judged, be a grave the Pennsylvania Railroad’s contemplated ex- river in two tangents joined by a very flat curve 
st ‘etter in @ tunnel intended for the heavier traf- tension into New York. Detailed plans were (0° 30’ curve, I = 0° 53’ 85”), at a distance apart 
e fc of @ trunk-line railway. No means for over- drawn up under Mr. Jacobs’ direction, and in of 37 ft. center to center, and reach the shaft at 
= a this difficulty was considered satisfac- May, 1904, the work was put under contract. Weehawken, after passing under the slip between 
2 ‘y until, in 1901, Mr. Charles M. Jacobs, M. The tunnels progressed successfully, and on Sept. Piers B and C of the Erie R. R., Weehawken. 
” < - Soc. C. E., Chief Engineer of the old Hud- 12, 1906, the shields of the Weehawken (N. J.) The maximum depth of the tunnel invert below 
: fon "River er tunnel and also of the other tunnels and Manhattan (N. Y.) headings of the north mean high water is about 97 ft. 
“Copyright, _ 1 Engin tube came together, 168 ft. west of the State The river tunnels section, of which the New 
er *) eg Engineer, Norte River Division &, & Line. About a month later, on Oct. 9, the York haif is being built by the Pennsylvania, 
ng é xtension, New Jersey 


Flu ee R. R. and Pennsylvania, New York & Long 


shields of the south tube also met, 370 ft. east 
of the State line, which is practically the mid- 


tFor of these tunnels see Engineeri 
News of Qct. 15, 1908, p. 331 et. seq. 7 
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New York & Long Island R. R., the New Jer- 
sey half by the Pennsylvania, New Jersey & 
New York R. R., includes, besides the length 
between shield-chambers, also a short stretch of 
rock tunnel at either end, between the shield- 
chambers and the construction shafts. The two 
shafts were built in advance, on separate con- 
tract, and were turned over to the tunnel con- 
tractors complete. Their location is shown in 
Fig. 1. The total horizontal distance between 
shafts is 6,550 ft., measured on the center line 
between the two tubes. In this length the tun- 
nel passes through rock, water-bearing sand and 
gravel, piling and riprap and other artificial ob- 
structions, and the soft river silt characteristic 
of the Hudson. These materials are indicated 
in the profile, Fig. 2. 

The contract for the work, from the Manhat- 
tan shaft to the Weehawken shaft, was let to 
the O'Rourke Engineering Construction Co., and 
was signed on May 2, 1904. The contractors 
started work at the Manhattan shaft on April 
1, 1904, and at the Weehawken shaft on Sep- 
tember 1, 1904. The contract time for comple- 
tion, including concrete lining and column foun- 
dations in place, is three years. 

WORK DONE PREVIOUS TO SHIELD WORK. 
tefore describing in detail the subaqueous work 
that has progressed so far, as noted above, it 
may be well to briefly describe some of the pre- 
liminary shaft and heading work done during the 
consideration of the tunnel designs to accelerate, 
as far as might be, the work of driving the river 
tunnels. The contract for this work was let to the 
United Engineering & Contracting Company, and 
was commenced on June 11, 1908, and finished 
on Sept. 1, 1904. This chiefly consisted in 
providing the contractors both’ for the river 
tunnels and the tunnel under Bergen Hill with 
shafts ready for their occupancy so that the 
time which they would have taken to sink shafts 
was saved. There are two such shafts, one at 
Manhattan and the other at Weehawken. Fig. 
2 roughly indicates their location. The Wee- 
hawken shaft is directly over the center line, 
and is wide enough to include both tubes. The 
Manhattan shaft is about 100 ft. north of the 
center line of the tunnel, and is connected with 
it by a cross-drift. Table I. (see opposite page) 
gives some main figures relating to the shafts. 

The sinking of of the Manhattan shaft was ac- 
complished without any difficulty or special in- 
cident; the work also included the driving of two 
8 x 10-ft. cross drifts across 32d St. tu expedite 
the commencement of the main tunnels directly 
the contract was let. 

The sinking of the Weehawken shaft was a 
much larger piece of work and involved a con- 
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FIG. 1. MAP OF NEW YORK AND VICINITY, SHOWING LOCATION OF PENNSYLVANIA R. 


EXTENSION INTO NEW YORK BY WAY OF TUNNEL UNDER THE HUDSON RIVER. 

The new Pennsylvania Terminal, now being built, is at 3lst to 33d St., fronting on Seventh Ave., and wi 
its tracks extending west 1,400 ft. to Ninth Ave. A four-track line in subway extends east from the termina! 
passing under the East River in a group of four single-track tunnels, to a connection with the Long Island it 


R. in Long Island City. This is a vital element in the New York extension. 


prise has been in rapid progress for two years past. 


siderable amount of difficult excavation and 
concreting. During the fall and winter of 
1903 the shaft was several times flooded by 
a combination of high tide, heavy rain, and 
bursting of a main sewer, and the treacherous rock 
and dirt faces either collapsed or were pre- 
vented from doing so by careful watching and tim- 
bering where necessary. The shaft as originally 
designed was 116 ft. 4 ins. long by 52 ft. 7% ins. 
wide at the bottom, and 170 ft. x 100 ft. at the 


top, and was intended to be lined with conere': 
down to the surface of the rock, which was fron 
the general surface of 1!) 


6 to 30 ft. below 


ground. However, during excavation and 


withstanding the exploratory borings which ini 
cated reasonably good self-supporting materi« 
the rock was found to be so rotten and disinte 
grated (the junction of the trap of the Palisad: 
and the sandstone country-rock occurring 

about one-third of the length of the shaft from 


260’ War Dept. Dredging Plane, 40% below ‘ 260 
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FIG. 2. PLAN AND PROFILE OF PENNSYLVANIA R. R. TUNNELS UNDER THE HUDSON RIVER AT NEW YORK, N. Y. 
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its we nd) that it was decided to carry the 
concre:. walls down the whole depth of the 
shaft | also to excavate a length of 40 ft. of 
the tu 8 both east and west of it, to insure * 
the y of the end walls, which had neces- 
sari!) be retaining walls. Fig. 4 is a draw- 


FIGS. 3 AND 3A. TYPICAL CROSS-SECTIONS OF 


ing of the shaft as built, while the half-tone view 
Fig. 6 reproduced from a photograph, shows the 
shaft as it appeared when completed. 

This modification caused the expenditure of 
more time and money than was originally in- 
tended, but the result is a very satisfactory piece 
of work. It may be added as a further item of 
interest that tunnels for the length occupied by 
this shaft would have cosc only 50% less than 
the shaft cost. Great care was given to the 
drainage of the wall, vertical open joint vitrified 
drains being built in at the back at frequent in- 
tervals, with the result that the shaft is quite 


E1.314/0 


£1.309.0 as X 

2 = 
GS 

360" 


Looking West. 


FIG. 4. PLAN AND SECTIONS OF WEEHAWKEN SHAFT. 


dry. Much attention was also paid to the se- 
curing of a smooth face and a mortar facing 
was simultaneously placed with the concrete en 
masse. The side walls were merged with the 
rock with the assistance of steel -tie rods 
as shown and the extensive nature of the 
framing necessary for the concrete forms is 
Seen in the photograph on the first page 
and the later view, Fig. 5. The east and west 
wails are proportioned as retaining walls, while 


the side concrete walls, apart from the upper por- 
tions of them, are intended as lining reinforcing 
“4 ck, which is stepped off to match the face 
Slop« 


“pproximately or as the nature or cleavage 
of the rock would permit. 
SH'ELD CHAMBERS. — The chambers in 


whic the Weehawken shields were erected were 
~ pleces of rock excavation not requiring 
ind 


am ‘ng. In the cage of the Manhattan cham- 
. hough they were in rock, the cover aver- 


aged about 6 ft. in thickness; and as the nature 
of the rock was unknown and liable to sudden 
change, it was necessary to excavate and timber 
with great care, as the span was about 60 ft. 

Fig. 7 shows the general arrangement of the 
timbering used, also the progress of the exca- 


Section in Hudson River Silt, with foundations 
ONE TUBE OF PENNSYLVANIA R. R. TUNNELS 
UNDER THE HUDSON RIVER. 


vation (the sequence of this is indicated by figures 
(1) (2) &c) and the form of the cast-iron lining. As 
a matter of fact the major part of the rock roof, 
though thin, proved to be of good sound granite 
and up to the time that the cast-iron lining was in 
place and the space above packed tight, it could 
not be seen that any weight had come on the 
timbers. The cast-iron lining was put in placa 
by a simple and convenient erector bullt of tiim- 
ber, which appears in the photograph Fig. 8. 


The only notable incident occurring during the 
execution of this piece of work was that while 
excavating the west end of the south side top 
drift the rock was penetrated to ths soft ground 
which at that point came down in a pocket. This 
occurred at 2 o’clock in the morning of Oct. 20, 
1904. Water poured into the workings and 
caused a cave-in to occur under one of the 
tracks in the New York Central railroad yard. 
The cavity at the surface was soon filled in, but 
some difficulty was experienced in regaining the 
face of the heading and stopping the loose ground 
and water from entering the tunnel. 


Preliminary to a later description of the pneu- 
matic work, that is, the construction of the tun- 
nels from the shield-chambers outward, it will 
be necessary to describe the lining or shell and 
the shields in some detail, as on these depend Ji- 
rectly or indirectly all features of the work. Men- 


tion will also be made of the power-plant and the 


principal working appliances used. 


TABLE I,—PARTICULARS OF SHAFTS ON THE NORTH RIVER TUNNEL OF THE P. R. R. TUNNELS 


INTO NEW YORK. 


Excavation 
Depth Width Length including Concrete Date Date Ground Lined 
Location. ft. ft. ft. drifts,cu. yds cu. yds. com. fin. met. with 
Manhattan, June Dec. « - Concrete rein 
llth Avenue 22 32 2,010 209 10, 11, alled rest “forced with 
and 32d St. 1908. 1903. steel beams 
down to rock, 
Weehawken, 76 ) Sand and hardpan at Concrete 
at bottom | June Sept. top fer irregular with steel-rod.- 
Baldwin Ave. 56 115.75 55,315 9,810 ai, 5a depths (6 to 30 ft.) bond to rock. 
at top f 1903. 1904. decomposed rock, 
100 154, ) trap and sand 


___Granitoid Coping 


stone below. 


Top of Gutter Level El. 261.5 


4:\~Recess for 
\| Portal Masonry 


Longitudinal Section. 


Property Line \ 


____&.Line of South (EastBound) Tunnel» 
C. Line between Tunnels 
e 
/ 
Granitoid Coping 


Plan, 


| 
q 
Section in Sand and Gravel or Rock =~ 
Bottom of Gutter, Grade -0.5 Vo F1.256.854 
apart Horr. § | 
1875 ibs Grade 13% 
Transverse Section. 


606 


ENGINEERING NEWS. 


Tunnel Lining. 
The tunnel shell is formed by cast-iron circular 
lining, of the segmental bolted type, long the 
standard for shield-driven tube tunnels. In some 


into two different sorts known as “pocket” and 
“pocketless.” The difference between the two 
is that in the pocket type the calking groove 
(mentioned hereafter) extends behind the bolt 


‘Vol. LVI. No. 
to actively water-bearing ground as r: gravel 
sand, etc., and when the tunnels enter. © trus 
Hudson River silt its use was not a’ «| 4. 


experience has shown that in this s 


innels 


FIG. 5. VIEW IN WEEHAWKEN SHAFT, LOOKING EAST ALONG 


FIG. 6. 


SOUTH WALL, JUNE 14, 1904. CONCRETING SOUTH WALL. 


special cases, cast-steel was used in place of 
cast-iron. 

The length of ring employed is 30 ins. 
The choice of this length was chiefly due to the 
consideration of provision for the column foun- 
dations to be sunk through the bottom of the tun- 
nel; it represents a notable increase over the ring- 
length employed in previous cast-iron lined tun- 
nels, excepting the Blackwall tunnel under the 


Thames, as exhibited by the following partial 
list. 

Length of ring, ins. 
Tower Subway, London, Eng...........seeeeeeeeee 18 
East River Gas Tunnel, New York.........-..+ee4. 16 
Baker St. & Waterloo Ry., London...........+.+. 18 
Glasgow Harbor Tunnel, Glasgow.............++++ 18 
Glasgow District Subway, Glasgow..............+.+. 18 


St. Clair Tunnel (Grand Trunk Ry.), Port Huron, 
ich 


City and South London Ry., London....18, 19 and 20 
Central London Railway, London, Eng.. 6teuane 18 and 20 
Waterloo & City Ry., London............... 18 and 20 
First Hudson River Tunnel, New York............ 20 
Brompton & Piccadilly Railway, London..... 18 and 20 
Great Northern & City Railway, London..... 18 and 20 
Creat Northern & Strand Railway, London..18 and 20 
Blackwall Temmel, TMOG 30 
P. R. R. East River Tunnels, New York........... a 


R. R. Hudson River Tunnel, New York 


Two kinds of cast-iron lining are used, dis- 
tinguished as “ordinary” or standard and 
“heavy.” The former is a structure of sufficient 
strength and the latter was adopted under the 
river as the best means (by its weight) of counter- 
acting the effect of suspected buoyancy in the 
quasi-fluid silt. In both kinds the ring has the 
same overall dimensions, viz., 30 ins. length, 21 
ft. 2 ins. internal diameter and 23 ft. 0 ins. 
external diameter, and _ consists of nine 
A-segments, two B-segments and one key seg- 
ment. The B-segments are those which adjoin 
the key and which, therefore, have one end 
joint not radial, but formed so as to make an 
opening 12.25 ins. wide at the outside and 12.60 
ins. at the inside which is closed by the key 
segment. 

Each segment is about 7714 ins. in external 
circumferential length, and has six boits in the 
circumferential joint; the key having one, there 
are 67 bolts In one circumferential joint. Each 
of the twelve longitudinal or radial joints has 
five bolts, in all 127 bolts per ring. The circum- 
ferential flanges of each plate are strengthened 
by two transverse webs or feathers on each flange. 
All important particulars of the design of the 
lining are given in the drawing, Fig. 9. 

The ordinary or standard lining is subdivided 


holes, which, as the bolts are necessarily not a 
machine fit, are always a leaky source of trouble, 
while in the pockletless type the groove is con- 
fined te the edges of the plates, as shown in 
Fig 9. The use of the pocket iron was confined 


VIEW OF COMPLETED WEEHAWKEN SHAFT, LOOKING EAST FROM 


TOP, SEPT. 8, 1904. 


can be made water-tight with the simple 
pockletless groove. 

The ordinary type of lining was also made in 
cast-steel, and this was used in two 
places, both on the Manhattan side: (1) Where 

the rock disappeared 


or 


different 


from the invert of the 


tunnel and gave place to 


yexie”_\\ 


silt, the cast-steel lining 


was used to give greater 


6x6 


strength to the tunnel at 


250" 


the point where the sup- 


porting ground passed 
s 


} from a stable to that of 


il 


less stable character; 40 


ft. of tunnel in each tube 


Section. 


Cross 
FIG. 7. DIAGRAM OF PROGRESS OF EXCAVATION AND METHOD OF 


TIMBERING DOUBLE TRACK SECTION NEAR 
(IN ROCK). 


was thus built of steel, 
This was not done at 
Weehawken, as the end 
of the rock did not coin- 
cide with the beginning 
of a silt’ bottom, but was 
Succeeded by sand and 
gravel, and the 
transition was not so 
sudden. (2) The other 
place at which cast-steel 
lining was used, also on 


@) 

+} the Manhattan side, was 

ial dn. where each tube passed 
under the river bulkhead 


wall, the steel being used 


to give greater sirength 
to support this s‘ructure; 
37% ft. were thus built 
of steel in each ‘tunnel, 


which gave 7% ft. of 
steel-lined tunne! on each 
side of the river © ll. 


MANHATTAN SHIELD 


TABLE II. WEIGHTS OF -CAST- IRON AND ‘CAST-STEEL “LININGS. “AND ‘STEEL BOLTS USED ON 


NORTH RIVER DIVISION OF THE P. R. R. TUNNELS INTO NEW oe . oak 
eighto To 
: bolts, oightof 
“ae 840.74 737.74 
Ordinary cast-iron with calking pockets...... 20388 2,043 469 22,897 1 
Ordinary cast-steel with calking pockets...... 2,220 «2.225 «510 «24,040 | ig 6.62 25 
Ordinary cast-iron without calking pockets. . 2,063 2,068 480 23,183 * 1 6.62 5089. 
Ordinary cast-steel without calking pockets.... 2,247 2,252 522 25,249 1 6.62 oe350 30,318.60 
Heavy cast-iron without calking pockets... 2,579 2,584 606 28985 1 10.5 1,333. 
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FIG. 8. VIEW IN SOUTH END OF MANHATTAN SHIELD CHAMBER, MAY 29, 1905, SHOWING 
TIMBER ERECTOR FOR PLACING SEGMENTS OF ARCH. 


The weights of the several types of lining are 
as per Table II. 

A calking groove is taken out of the inside 
edge of each flange 9-32-in. in width and 1144 
ins. in depth except as above described for 
“pocket iron.” It is intended to calk these grooves 
with iron borings and sal-ammoniac to ensure a 
water-tight joint between each pair of plates. The 
rest of the surface of each joint is machined to 


ring is erected care has to be taken in seeing 
that the plates are erected in their proper 
sequence. 

The ordinary type of iron is used from the shield 
chambers until the tunnels are under the river 
bed, where the heavy type is used to make the 
structure approximate more closely in weight to 
the silt it displaces and thus eliminate anticipated 
difficulties due to suspected buoyant action in the 


- 
oO % “JSR WE 
Pocket Type M—N. 


End Elevation, 


tom center line, every 15 ft.; as the bore-seg- 
ments occupy a length of two rings, the lining 
consists of four plain rings alternating with two 
bore-segment rings, in sequence. Each single one 
of the bore-segments is of the same over-all di- 
mensions as an A-segment, which it replaces. 
While the make-up of the normal ring of lining 
is undisturbed in this respect, it is shifted cir- 
cumferentially by the necessity of having the 
bore-segment and hence the key on the vertical 
axis; therefore the “breaking joint’”’ of the lon- 
gitudinal joints, which otherwise is strictly fol- 
lowed, is interrupted at each pair of bore-segment 
rings. The bore-segments are of cast-steel. 

It will be seen that a pair of bore-segments 
when in place in the tunnel will allow if neces- 
sary a screw column of 4 ft. 8 ins. diameter over 
the blade with a shaft of 2 ft. 7 ins. external 
diameter being put down. In building the tun- 
nel this 2 ft. 7 in. hole is closed by a cast-steel 
plug, which may form eventually the nose or 
bottom of the column. This plug is held in place 
against the upward pressure of the silt by two 
dogs, each held in place by a 1\%-in. tap bolt in 
the circular flange of bore-segment No. 1. As an 
additional safeguard, the dogs themselves are 
held from moving at the ends which rest on the 
longitudinal flange of the A-segment on each 
side of the bore-segment by a dog-holder. 

The opening in the plug is closed by a cast- 
iron plug cover: this is held down on the top of 
the plug by a steel yoke which engages in a 
circular flange formed in the inside of the plug. 
The yoke is attached to the cover by a 1%-in. 
tap bolt, which passes through a 2-in. bored 
hole in the center of the cover. The plug 
cover is circular and 19% ins. in diameter 
and sits on a corresponding seating bored and 
faced in the plug. A Y-in. rubber packing 
%-in. wide makes the joint tight. Eccentrically 
on the plug cover is a hole tapped and fitted with 


Slotted Holes, in Poll Segmerrt only 


4 smocth surface. There is a hole in the middle 
of the skin of each segment tapped with 1%-in. 
Standard pipe thread and closed by a screw 
plug. This hole is used for grouting through. 
For going round curves either horizontal or 
verti al or to correct deviations from the theo- 
retical line or level, tapered rings of two kinds, 
horizontal and vertical, are used. In the hori- 
z0n(0\ taper ring when the key is at the top, 
one ‘le of the ring is 30% to 31 ins. long as re- 
en ‘ents necessitate at the horizontal axis, 
while the other side is the normal 30 ins. in 
leng ‘), The vertical taper rings are of two 
Kinds, depressors and elevators, the former hav- 
pe its key, the other its bottom plate, 30% to 31 
ns. long. In the ordinary straight rings the 
A-plates are alike and interchangeable with 
fach other; but in the taper rings each 
plate !) @ ring has its own place, and when the 


> 
” of Bore-Segment. 
FIG. 9. DETAILS OF CAST-IRON TUNNEL LINING, AND CAST-STEEL BORE-SEGMENTS. 


Cast-steel segments of the same form and dimensiong aa the ‘“‘ordinary”’ or ‘‘light’”’ cast-iron A and B-segments were used in the transition from rock to river silt, 
Manhattan end, and under the Manhattan bulkhead or seawall. 


quasi-fluid silt through which the tunnels are 
driven. 

BORE-SEGMENTS.—The metal lining of these 
tunnels differs from any previous lining in the 
use of bore-segments. These bore-segments, 
fully shown in Fig. 9, have the object of per- 
mitting the subsequent sinking of the founda- 
tion columns. They are placed on the bot- 


a standard 3-in. pipe plug for the purpose of 
making any exploratory borings it may be de- 
cided to take at any pair of bore-segments. A 
lug with a 1-in. hole is also provided on top of 
the cover for lifting. 

In order to give room for the blade of a screw 
column foundation, there is a slot cast under the 
under portion of the circumferential flange of 


K 


Sump Segment. 


FIG. 9A. SUMP SEGMENT. 
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bore-segment No. 1, while on bore-segment No. 2 
is a recessed surface. In segment No. 2 there 
is a distance piece and key of cast-steel which 
covers the slot and gives a symmetrical finish 
around the bore in conjunction with the flange 
of bore-segment No. 1 and simplifies the finish 
between bore and column; this forms a re- 
movable flange, making the circular flange round 
the screw pile opening. This distance piece and 


and the more so as difficult work was to be ac- 
complished, involving different kinds .of soil 
(quicksand and gravel, loose earth and rock) and 
the transition from one to another, with the ad- 
ditional complication of large obstructions, as 
pile piers, riprap, etc. It is gratifying to be 
able to report that the shield as designed has 
proven completely successful in each one of the 
four headings, so much so that while one or two 


FIG. 10. TOP AND BOTTOM VIEWS OF ASSEMBLED BORE-SEGMENTS. 


A, bore-segment No. 1; B, bore-segment No. 2; C, plug; D, plug-cover; E, distance-piece; F, key; H, dog; J, 
steel wedges; K, yoke. 


key can be removed while the screw blade of a 
column is being put in, and remain off until the 


blade has been turned sufficiently to clear bore- 


segment No. 2, and are then replaced. 

A tight joint is made between the circular 
opening for the column or bore and the plug— 
during the construction of the tunnel—by driving 
wooden wedges tightly in all around. It is found 
that to maintain a tight joint it is necessary to 
drive the wedges to the splitting point. In Fig. 
10 are shown top and bottom views of a com- 
pletely assembled bore-section, comprising two 
segments, the plug, cover, dogs, etc., which 
should make the construction clear. 

The use of these bore-segments, or rather the 
intention to use foundation columns, has led to the 
adoption of a special type of ring for use on spe- 
cial occasions. This type is known as the 
slotted-hole ring, and its use is as follows: It 
is found that tunnels lined with metal and driven 
by shield have a tendency to turn during con- 
struction on their central axis or roll, as it is 
usually termed, and as it is desirable to keep the 
foundation columns central to the tunnel, it is 
necessary to prevent this roll. It is for this 
purpose that the slotted-hole rings are used. 
They are identical with the other types of lining 
except that the bolt holes in the circumferential 
flanges are longer circumferentially than radially 
to the lining. In this way the roll can be cor- 
rected whenever it increases beyond a limit 
allowed. 

At the lowest point of the grade, three special 
sump segments are built into the bottom of each 
tunnel to receive any water from percolation or 
condensation. The design of this segment 
is given in Fig. 9a. The segment is built 
in the tunnel at the invert just as an 
ordinary A-segment. When it is desired to 
form the sump the bolts attaching it to 
the adjacent plates will be withdrawn and the 
plate forced down into the silt, castings rect- 
angular in plan will be attached to its top flange 
as the sump segment descends uniil the sump 
is sufficiently deep, when attachment will be 
made to the tunnel by special castings. Should 
the resistance to its downward movement prove 
too great, one or more of the three 6-in. holes in 
the skin of the plate may be opened and the silt 
allowed to flow in. A concrete lining will be 
placed in each sump inside its iron lining. 

The Shield. 

The task of designing the shield for driving 
the sub-aqueous tunnels devolved upon the writer, 
under the immediate direction of Mr. Charles M. 
Jacobs. Experience shows that tunneling opera- 
tions in soft and water-bearing ground depend 
for both success and economy to a remarkable 
extent on the design of the shield. Most care- 
ful study was therefore given to the problem, 


minor details can be improved all of the lead- 
ing features of the shields would be retained if 
a new design were to be made for the same work 
on the basis of the experience in driving this 
tunnel. The design of the shield was chiefly 
governed by the nature of the ground other than 
the Hudson silt which had to be passed through, 
namely, the combination of rock and silt, rock 
and sand, full face sand and gravel, and the 
artificial obstructions, when, during the course 
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Rear Elevation of Shield. 
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of the work, it was necessary to keep . pen or 
timbered face for removal of same, Mu: ough: 


was given to the consideration of the |} 
compatible with reasonable progress 
complishing the safe excavation of gro: 
these conditions. Mechanical face PE 
which may be said to be absolutely saf. re d 
signed and considered, but were discard 
practicable from the point of view of : 
rapid execution of the work, and esp as 
other and simpler means could be dq ;,. 
protection, not only of the men employ 
shield, but of the tunnel already con: ted— 
chiefly, simple-operating doors and a \ r ty 
or bird fountain to be referred to her or, |. 
was considered highly advisable to h: easy 
access, and therefore easy egress to and . the 
face, for men in emergency, with suital  proyj- 
sion for the shield’s “‘choking itself” wit) now. 
ing sand or silt should the men lose contr’ at the 
face. It was also considered inadvis 
hinder the progress of the work by ingen vis je. 
vices, which, as stated above, were discar |. 
Some of the leading features are new (> -)iela- 
design in America, and one of them, the «i y\e of 
door used, is original in this shield. In. ad of 
slats, ordinary hinged, horizontal or verti: || sjj)-. 
ing, or rotary doors, it was decided to siopt a 
segmental gate pivoted on an axis parallei to ihe 
face of the shield bulkhead. A door of this 
type is balanced as respects external pres:ure in 
all positions, is simple to operate and reduces 
the chances of jamming in emergency to a 
minimum. The other important elements of 
the shield are: Sliding platforms, moved by 
rams independent of the shoving rams; a re- 
movable hood extension on the upper three -quar- 
ter circle of the cutting edge; exceptionally heavy 
construction; and maximum simplicity in piping 
and other operative arrangements. The shield 
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FIG. 11. GENERAL ELEVATIONS AND SECTIONS OF SHIELD. 
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— 
has - one transverse bulkhead, no air-locks 
or . provisions for maintaining higher face- 
re and no material chutes or any pas-’ 
a er than the nine openings with pivoted 
do The nine working pockets are roomy, 
th: -he bulkhead is placed very close to the 
cut -dge. The cutting edge was built forward 
means of the sectional removable hood. 


Details of Doors. 


FIG. 12. VERTICAL LONGITUDINAL ££ 
SECTION THROUGH SHIELD, AND 


DETAILS OF HOOD AND DOORS. bidet. 


The hood was used up to a short distance beyond 
the shore lines prior to work in the silt under 
the river. 

The drawings Figs. 11, 12 and 13 give repre- 
sentative views of the shield. The diameter of 
the shield was fixed as follows: The external 
diameter of the cast-iron tunnel lining is 23 ft.; 
the internal diameter of the skin of the shield 
which encircles the tunnel lining has been made 
2 ins. greater to give sufficient room for the erec- 
tion of the cast-iron lining within. This skin 
or tail of the shield is made up of three steel 
plates, %-in., 5-in. and %-in., respectively, 
making a total thickness of 2% ins., thus making 
the outside diameter of the shield 23 ft. 614 ins. 
The length of the shield is 15 ft. 11/1 ins., ex- 
clusive of the hood. The rear extension, skin 
or tail of the shield overlaps the lining a maxi- 
mum of 6 ft. 4% ins. during ordinary working, 
and the minimum overlap is 2 ft. during the 
operation of taking any ram out for repairs. This 
overlap also permits of removal of any seg- 
mental plate of a ring which might be fractured 
during the process of shoving the shield against 
it, without exposing the dangerous ground. The 
joints of the skin of the shield are butt joints 
covered by the adjoining plates, and having no 
Mside or outside cover-plates, being flush- 
riveted entirely outside and flush-riveted in- 
sid’ for the length of the tail. For the 
putpose of erecting the shield in the restricted 
space available underground, the annular frame of 
the shield is made up circumferentially In eight 
ntal pieces, and the bulkhead of the shield 
is ..:anged for building in suitable pieces. under- 
gs’ 4G, Apart from the junctions of the re- 
Mo. ble cutting edge or the hood with the main 
sh shield there are purposely no circum- 
fer lal joints in the skin outside, the plates 
ex ng the length of the shield proper. 
shield is, generally speaking, braced and 
si’ cd as follows: Annular web-plates fore 


anu cft of the ram chambers, connected by 
ang, and an inner skin of plate, form a ring- 
- | frame 25% ins. thick radially and about 


‘ng. Gusset plates on radial planes longi- 


tudinally between each two of the 24 rams se- 
curely brace this main ring. These gusset plates 
are continued in front of the ram chambers and 
form bevel brackets supporting the cast-steel 
cutting edge. Between these gusset plates, simi- 
lar bevel brackets are placed centrally with each 
ram, forward of the ram chambers, to assist in 
taking the thrust. 


= 
L,5x 35x 


> if 


The structural framing of the bulkhead of the 
shield has been as far as possible kept open in 
the rear to permit of running pipes within the 
boxing and to give accommodation for the in- 
stallation of any fittings that might be found 
desirable to install at a future date without 
being obstructive to work. The four corner 
pockets were also left open rearward to permit 
of the installation, if desirable, of air-hydraulic 
pumps and water tanks 
(which, however, was not 


permit of easy erection or detachment under- 
ground. The hood projected 2 ft. 1 in. beyond 
the general plane of the cutting edge and ex- 
tended down to the level of the top platform, and 
additional pieces were provided by which the 
hood might have been extended to the lower plat- 
form. The writer, however, believes, from experi- 
ence on this work, with the hood in sand and 
gravel that it is preferable to have a hood ex- 
tending down to below the bottom platform as 
originally designed. Trapezoidal steel castings 
formed the junction between the hood and the 
ordinary cutting edge. 

The hood was formed in nine sections built up 
of two %-in. and one %-in. skin plates as in the 
shield itself and supported by interior longi- 
tudinal cover plates at the junction between each 
pair of sections, the cover plates in turn being 
supported by brackets attached to the forward 
ends of the driving ram chambers. Being detach- 
able, the hood was attached by bolts and little 
difficulty was experienced in removing it when 


5" 
- Thus for 
Beve/ Bracke’ 


its use was over, and replacing it by the regular 
cast-steel cutting edge which was built in 24 
sections and placed round the shield, each sec- 
tion being 367/s2 ins. in circumferential length, 
16°/ie ins. in cross-section length and 2% ins. in 
thickness. 

SLIDING PLATFORMS.—The floors or plat- 
forms, of which there are eight, may be ex- 
tended 2 ft. 9 ins. in front of the shield or 8 ins. 


done). This interior 
structure further consists [eee 
of two continuous floors 
or platforms, which form, 
in conjunction with three le 
vertical partitions, the | 
openings giving access to Be: 
the face. Both floors of Sy » 
the shield and the rear a. 
halves of the vertical x \@ 
partitions extending 
through it are shaped as z 
box-girders. The open- gle 
ings through the bulk- 
head may be partially or —_—-_ 
entirely closed by pivoted i 
segmental doors, which ie 
may be raised or lowered 7 
without displacing any Le 
muck. There are nine =! a 


such openings, the clear 
width of each being 2 ft. fF. 

7 ins., the height varying oa 
from 2 ft.2ins.to8ft.4 
ins., according to the lo- 
cation (see DOORS, be- 
low). 

HOOD.—It was consid- 
ered expedient to adopt 
the Dalrymple-Hay hood or roof extension of the 
shield at the face as means of more rapidly 
traversing the gravel, sand, etc., which had to be 
gone through before the river silt was reached. 
This hood was designed with a view to its being 
detachable and is made in complete segments to 


Longitudinal 


FIG. 13. CIRCUMFERENTIAL SECTION THROUGH SHIELD, DEVEL- 
OPED ON OUTER SKIN, SHOWING SHIELD RAM POCKET AND 
RIVETING OF OUTER SKIN. 


in advance of the hood by means of hydraulic 
rams, and when thus extended are strong eonugh 
to carry a load of 7,900 Ibs. per sq. ft., this being 
equivalent to the maximum combined head of 
muck and water. 

These sliding extensions or platforms are use- 
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FIG. 14. DETAILS OF SHIELD RAMS. 


Upper drawing: Ram designed by the railway company’s engineers in advance of the contract. 
Lower drawing: Ram actually used; designed and built by Watson-Stillman Co. for O’Rourke Engineering 


Construction Co., contractors. 


ful for various purposes in all kinds of ground. 
One purpose of such an extension is its use as a 
cover or hood under which to work ahead of the 
shield. In rock they enable drilling and blast- 
ing to be carried on in three levels. In sand and 
gravel the sliding platforms not only act as 
shields or covers, but also as struts supporting 
the soldiers which in turn support the breast 
boards; with a view to this the platforms were 
provided with angles against which the soldiers 
are supported as hereinafter described. 

The first hydraulic sliding platforms were con- 
ceived by the writer in 1894 and adopted in ac- 
cordance with his design on the shield of the 
23-f{t. internal diameter tunnel of the Waterloo & 
City Ry., London, under the direction of the late 
Mr. J. H. Greathead, in 1895. ‘Their first use in 
America was in the shield of the south tunnel of 
the New York & Jersey Railroad in 1903 (Old 
Hudson River Tunnel). 

DOORS.—Much consideration was given to the 
design of the doors. Hinged doors, sliding doors, 
guillotine doors, revolving shutter doors, etc., 
were considered and thought wanting in some 
respect. The main consideration kept In view 
in the design of the doors was as follows: The 
desirability of quick and sure closing arrange- 
ments against a run of quicksand, mud or water, 
or both. The pivoted segmental door was held to 
fulfil this for the following reasons: It shuts with- 
out the necessity of having to displace material 


3 
76> oa 


Erector Cylinder 


Erector Pivot. 
FIG. 15. 


flowing into the tunnel, and whilst open it gives 


its own weight to assist in closing; it has a 
simple means of release from its open position. 
It was, therefore, decided to adopt the pivoted 
segmental door as being the most serviceable, 
and meeting fewer objections than any other 
device otherwise considered. The door is kept 
open by a catch of small bearing area which 
can be released by means of a simple lever ar- 


rangement from the back of the shield, and 1s 
arranged so that it can be kept in several stages 


partially, as well as wholly, open. The counter- 
weight or unbalanced portion of the door, which 


assists the closing operation, weighs 800 Ibs. 
For details of the doors, see Fig. 12. One ad- 
vantage in doors of this sort when thus located is 
the possibility of having platforms of ample area 
behind the doors on which men may safely stand 
clear of any work overhead and the sweep of the 
erector. 

BIRD FOUNTAIN OR WATER TRAP.—A 
bird fountain or water trap was provided at the 
rear of the bulkhead of the shield. Angle-irons 
bolted to the jambs of the openings to which 
plates of steel could be bolted were provided. 
This trap, though an obstruction to passage be- 
tween the face and the tunnel, is sufficient to 
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tunnel under the Thames at Woolw! The 


shield was built and the shaft sunk, but 
nel was never constructed. 


OPERATING MACHINERY.—tThe 
for operating the shield is entirely hydr a 
is designed for a maximum pressure 
lbs., a minimum pressure of 2,000 lbs. a: 
pressure of 6,000 Ibs. per sq. in. The 
working pressure was 3,500 lbs. per sq. | 

The shield rams are 24 in number wi ” 
diameter of 8% ins. and a stroke of 38 j The 
ram and push-back actually used is show i 
lower drawing in Fig. 14, while the ram a: ish- 
back originally designed by the Chief |! 
is shown directly above. 

The designs differ with respect to t! 
back, which in the original design w: 
nected to the back of the main cylinde: hil 
in the adopted design a special ram-head 
ing against the tunnel lining is employed | ~ the 
return. The latter wastes the return wat 
the tunnel, while the former drains it the 
discharge tanks. In both cases the mai ram 
is single-acting, 8% ins. plunger diameter, the 
packings can be tightened up from the out- 
side without removing the ram, which can: >: be 
done with a ram of the differential plunge: 
It should be noted, however, that the {) of 
push-back used was designed and used }), Mr 
Jacobs in the old Hudson Tunnel south ie 
and continued to be used by him on the fourteen 
additional shields built for the construction of 
these works. The following are some lea 
figures relating to the shield rams with a 
pressure of 5,000 Ibs. per sq. in.: 


ling 


water 


Ibs 


Forward pressure of one raM...........eee.e0e- 275,000 
Forward pressure of 24 rams (all)............ 6,600,000 
Forward pressure of 24 rams, tons (2,000 lIbs.). 3,300 
Euivalent pressure per sq. in. of face......... 105 
Equivalent pressure per sq. ft. of face......... 15,200 
Pull back pressure of one ram................ 26,400 


Equivalent on full area of ram to pull back 
pressure 


Some trouble was experienced with ram pistons 
bending, and perhaps it would have been worth 
while to make them of 10 ins. instead of 814 ins. 
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b. Later Form of Grip (Fitzgerald’s Design). 
DETAILS OF ERECTOR PIVOT AND TWO FORMS OF GRIP. 


trap perfectly—with the assistance of compressed 
air—the water-bearing ground, should the face 
collapse and it be found impossible to close the 
doors in time to shut off the inflow of same. The 
openings to the face are so spacious that in an 
emergency the men could readily escape and get 
over this trap into safety. This shield trap 


_ originated in the design of the late Mr. Great- 


head In 1874, of a shield designed to construct a 


diameter. The single-acting ram was lopted 
in plaze of the double-acting type on ac unt of 
its greater simplicity, repairs to rams ! "gs 4 
ways a prominent factor in causing dela: ~ 
Each sliding platform, Fig. 11, is ope. ‘ed bY 
two single-acting rams, 3% ins. in diam ‘°r and 
2 ft. 9 ins. stroke ‘The rams are att» hed 
the rear face of the shield inside the b>« floors 


and the cylinders are movable and slide freel¥ 
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in be-c'ags im the floor; the front ends of the 
-s are fixcd to the front ends of the 


oui platforms and covered with a steel nose 
or : n in front, which may be removed if 
ne: -y when working in silt. The cylinder 
th pports the front end of the sliding plat- 
for, aad is designed to carry its half of the 
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Longitudinal Section. 


following table gives the principal figures con- 
cerning the erector: 


Weight of heaviest tunnel segment............+--. 2,584 
Weight of erector plunger and grip...........+++- 616 
Total weight to be handled by erector ram........ 3,200 
Total pressure at 5,000 Ibs. in erector ram, moving _ 
from center of shield 35,000 
Total pressure at 5,000 Ibs. in erector ram, moving _ 
towards center of shield 17 


} i | 
| i | i | 
| 
S | | | | | 
|| 


Cross Section. 


FIG. 16. MOVABLE BOLTING PLATFORM. 


load on the platform. The following are some 
leading figures relating to the platform rams: 


Forward pressure of each pair of 
rams (in each apenas at 5,000 


Total area of nose of "sliding <aeil 

Maximum reaction per sq. in. on nose | *"90 Ibs. per sq. in. 
Ditto per 13,040 lbs. per sq. ft. 


ERECTOR.—Before the wile was built a con- 
siderable discussion took place on the relative 
merits of one and two erectors on the shield. For 
two erectors it was urged that, since in passing 
through silt the erection of the iron took most 
time, two erectors would tend to reduce this 
time. Against this it was pointed out that the 
erector is one of the pieces of a shield which 
gives most trouble with breakdewns and that 
one erector would give less trouble than two. 
All the shields were finally built with one erector 
and this plan seems to have been justified by the 
result, as on several occasions 6 rings of iron 
have been put in in 8 hours. An advantage 
of the single central erector is that it works on 
a radial line and is therefore in a better posi- 
tion for handling segments (and especially key 
segments) into place than the dcuble erector, 
which works eccentrically to the tunnel or shield, 
ani only one operator is needed instead of two. 

In several of the London (Eng.) tunnels two 
erectors have been successfully used, but under 
different conditions both as to the quality of labor 
and the nature of the ground. 

The erector consists of a box-shaped frame, 
mounted on a central shaft, Fig. 15, which re- 
volves in bearings attached to the shield. Inside 
of this frame there is a differential hydraulic 
pionger, 4 ins. and 3 ins. diameters, and 48 ins. 
stroke. To the plunger head are attached two 
‘innels which slide inside the box-frame, and 
' ‘he projecting ends of which is attached the 
- At the opposite end of the box-frame is 
“'\cched a counter-weight which balances about 
7) (bs. of the tunnel segment at 11 ft. radius. 
ar | chain wheel keyed to the erector shaft. The 

‘he erector is revolved by two single-acting 
race fixed horizontally to the back of the shield, 
above the erector pivot, through double chains 
ani chain wheels keyed to the erector shaft. The 


Weight at 11 ft. radius balanced by counterweight. 700 
Maximum net weight at 11 ft. radius to be handled 
by turning rams....... 


Total — of each rotating ‘Yam ‘at 5,000 Ibs. 
Leak at 2h vadion, above... 3,780 
There have been two erector grips in use. The 
first (a, Fig. 15) was that originally designed to 
handle the lining segment without special lugs 
cast on. A bolt is passed through two opposite 
bolt holes in the circumferential flanges of the 
segment and held by a sliding collar locked by a 
spring catch. The grip-jaws close over the bolt 
and are self-locking. The total width of the 
erector grip is 714 ins. less than the inside width 
of a tunnel segment, which may be slid in the 


grip to compensate for any deviation between 
the relative positions of the center line of the 
erector and the face of the finished tunnel lining. 
The direct thrust of the erector ram in placing a 
segment in position is taken by the fixed central 
part of the grip, projecting beyond the jaws, 
whether closed or open, and protecting the mov- 
ing parts of grip from injury. The grip is de- 
signed to handle the key segment as well as the 
larger segments. 

However, it so happened that the erection of 
the first shield was finished before the grip was 
received from the makers. Mr. P. Fitzgerald, the 
contractors’ tunnel superintendent, therefore de- 
signed the grip shown at b in Fig. 15, which also 
picks up the plate by the same bolt or shaft 
passed through bolt holes in the segment lifted, 
but as will be seen is without springs or other 
mechanism. This design proved a success, and in 
fact so much superior in its simplicity and ef- 
fectiveness to the original design that it was 
finally used on all the shields. The objection to 
the original grip was that its small width allowed 
the plate to hang nearer parallel than at right 
angles to the erector arm when being lifted, so 
that great pressure on the lifting bolt or shaft 
Was necessary to get a B-plate into place, thereby 


“bending the same, while in Mr. Fitzgerald's 


pattern the plate is always at right angles to the 
erector arm, and consequently there is no pres- 
sure on the bolt beyond the weight of the plate. 

The original erector head was designed ‘to 
handle both the key and other plates without 
change, whereas in the latter an auxiliary head 
has to be swung into position to handle a key. 

The operating floor, from which shield, plat- 
form-rams and erectors are controlled, is placed 
above the erector rotating rams and forms a pro- 
tection for the same; all the operating valves are 
located within easy reach of this platform. 

The shield ram control is divided into four 
groups, the seven lower rams making one group, 
the five upper rams another, and the remaining 
rams on each side two more groups of six. Each 
group is controlled by one stop and release valve, 
but individual rams may be controlled by stop- 
cocks arranged in blocks, from which the pipes 
are carried to the rams; by these cocks the rams 


_ can ordinarily be cut out. 


The sliding platform ram control is divided into 
two groups; those in the upper floor in one group, 
and those in the lower floor another. Each group 
is controlled by a stop and release valve, but 
individual platforms may be controlled by stop- 
cocks arranged in blocks from which the pipes 
are carried to the rams. 

The movements of the erector ram are con- 
trolled by a two-spindle balanced stop and re- 


FIG. 17. VIEW OF SHIELD FROM FRONT DURING ERECTION. 
North tube, Manhattan, looking east. March 29, 1905. 
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taining valve operated by one hand-wheel, and 
the erector rolating rams are controlled by a 
similar valve with four spindles, also operated 
by a single hand-wheel. Both are located inside 
the top pockets and within easy reach from the 
operating platform. 

The hydraulic pressure is brought through the 
tunnels by 2-in. hydraulic pipe, connection being 
made to the shield by flexible copper pipe. 

WEIGHTS.—The following table gives the esti- 
mated weights of the complete shield with 
erector, as designed and exclusive of cast-steel 
cutting edge: 


26 rams at 3,786 Ibe... 
Erector turning rams and chains. 
Erector shaft and bearings........ “ 
Sliding platforms and 


With the addition of cast-steel cutting edge, 
cast-iron funnels to guide replaced rams and other 


the horizontal axis of the tunnel. The locks are 
made of steel plates and shapes and iron fittings, 
riveted and bolted together, with gusset stays 
similar to those used in boilers, and are calked 
to withstand 50 Ibs. per sq. in. working pres- 
sure. All doors are fitted with glass bull’s-eyes 
and rubber gaskets. 


The man lock is 11 ft. long and of elliptical 
cross-section, with a vertical diameter of 6 ft. 
and horizontal diameter of 5 ft. The material 
lock, Fig. 21, is 25 ft. long and of circular cross- 
section, 7 ft. in diameter. The emergency lock 
is 20 ft. long and of elliptical cross-section, with 
a vertical diameter of 4 ft. and a horizontal di- 
ameter of 3 ft. 


A number of pipes, conduits, etc., also pass 
through the wall: Two 1%4-in hydraulic; two 8-in. 
low-pressure air; one 2-in. gage; one 8-in. empty; 
one 6-in. empty; five 2-in. electric conduits; one 
6-in. high-pressure air; one 5-in. drain or blow 
pipe; one 10-in. pipe 32 ft. long, for locking 
rails through; one 5-in. empty; one 5-in. safety 
valve; all of wrought iron. Some of the walls 


The high-pressure air supply (90 to | 
for the drills and the grouting machine 
from the main passing through the bulich ind 
along the side of the tunnel, by hose 4 spe 
where required to valved branches buil: 
pipe. 

LIGHT.—The tunnel is lighted by ele. 
there being two rows of lamps, one in the 
and one at the south axial line. The lan ire 
16-c. p., 240-volt, two-wire system, and are ed 
35 ft. apart in the crown and 12% ft. a; 
the axial line. In addition, five nests of 5 
each are used at the heading. Candles a: ip. 
plied for miscellaneous and emergency use he 
sockets for electric globes are fitted to a \ en 
reflector which is coated with white ename t 
on the inside. 

VENTILATION is obtained by the use he 
locks and the 5-in. blow pipe; the latte; ., 
serves to drain the tunnel, the air press 4; 
the heading forcing the water to an open ip 
at the foot of the shaft. The pop safety ve 
is also used at times to aid in discharging fv ir, 


FIG. 18. VIEW OF BACK OF SHIELD IN WORKING ORDER. FIG. 19. LOOKING EAST TOWARD SHIELD IN WEEHAWKEN END OF 


South tube, Manhattan, looking west. ous ee ft. 


from shield-chamber, in rock. Oct. 3, 


minor additions the total weight of the shield 
was fully 200 tons. 

The photographs Figs. 17, 18 and 19 are pre- 
sented to give a more concrete idea of the shield. 


AIR LOCKS AND OTHER PLANT IN 
TUNNELS. 

The platforms, trackage, bulkheads and locks, 
etc., in the tunnel are perhaps next in import- 
ance to the shields in determining the economy 
and security in the work. Their design in this 
case involved no pronounced novelty, but may be 
worth a brief description so that the working 
methods will be better understood. 

Two bulkhead walls, which form the rear 
closure of the pneumatic sections, are built in 
each end of each tunnel, one just ahead of the 
shield chamber, the other about 1,200 ft. ahead 
of the first. One of them is shown in the draw- 
ing Fig. 20. The walls are 10 ft. thick, and were 
built of 1:2%:5 Portland cement concrete, being 
furthermore grouted up with Portland cement 
under a pressure of about 100 Ibs. per sq. in. to 
make them thoroughly air-tight. 


Each wall has in it three locks: man, material 
and emergency. These are of the same general 
type, but of different dimensions, each being 
equipped with hand-valves so arranged as to be 
operated from either outer end or from within. 
The floors of the man and material locks are on 
a level with the working platform of the tunnel, 
which is about 8 ft. 6 ins. above the Invert; the 
floor of the emergency lock is about 5 ft. above 


MAY 8, 1906. 


have more spare pipes through them, but this is 
the generai arrangement. . 

WORKING AND BOLTING PLATFORMS.— 
From the first bulkhead to the working heading 
of the tunnel is constructed a working platform, 
installed in 5-ft. sections as the advance of 
the shield permits. The labor of installing 
this platform is done by the regular heading- 
gang. the material being cut to length before 
being sent to the tunnel; it is built of 6 x 6-in. 
x 16 ft. cross timbers, spaced 5 ft. apart, with 
6 x 6-in. x 3-it. center supports, and is floored 
with 2 x 10-in. x 5 ft. spruce plank. 

A bolting platform, Fig. 16, supported on brack- 
ets fitted with rollers and attached by chains to 
the shield is advanced each time a ring is 
“shoved for.” This platform enables the men 
to handily reach all parts of the seven leading 
rings for the purpose of tightening bolts, etc. 
The view Fig. 19 shows this platform in service. 

All piping and wiring for supply, exhaust, 
power, lighting and communication is advanced 
as the shield work progresses. 

AIR SUPPLY.—The low-pressure air supply ts 
conveyed from Bulkhead No. 1 to within about 
75 ft. from the heading in 10-in. spiral-riveted 
flanged galvanized pipe, fitted with valves near 
the buikheads and with a “flap” at the outiet 
end, which would prevent the exhaust of air 
from the tunnel should the supply pipe break. 
The flap is a piece of plank hinged to a strip 
that is belted to the flange of the end section of 


pipe. 


NORTH TUBE. MOVABLE BOLTING PLATFORM IN FOREGROUND. 


TELEPHONE.—A telephone at each shicld 
communicates with the office at the shaft-head, 
and through this with the chief engineer's and 
contractors’ offices, as well as with the general 
telephone network. 


TRACKS AND CABLE HAULAGE.—'wo 
lines of industrial railway tracks extending the 
fuil length of the tunnel on the working plat- 
form, with switches and sidings at the locks and 
heading, serve in transferring material and soil. 
They, of course, converge into single-track in 
passing through the air-locks. Af the shaft «le 
vators they terminate in a steel-plate floor, to 
avoid switches. 


Between the locks of bulkheads Nos. 1 214 2 
there is installed an electrically-driven «ble 
haulage system for pulling the out-bound «ars 
ap grade. The cable is seldom used for bal: :ced 
loads, its principal office being to haul |: :ded 
muck or empty flat cars up from No. 2 to »o. | 
bulkhead. The general arrangement of thi: sys- 
tem was designed to haul an unbalance: (oad 
of twin muck cars spaced about 100 ft. ap: ¢* uP 
a grade of 1.3%. The cable operates over dis- 
tance of about 1,000 ft., the driving motor »<ing 
located near No. 1 bulkhead, which is the h .hest 
point of the incline. The driving motor 's 4 
25-HP. 220-volt series motor, running ©. &» 
r. p. m. and equipped with a drum cor voller 
and resistance grids. The wire cable is 
diameter and operstes as an endless belt. it is 
arranged to travel on a number of guide =| °4vés 
which vary the elevations and directions > suit 
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—_ 
the rking conditions. The cable is kept taut 
by ins of a 1,000-lb. weight attached to the 
“, sheaves at the end of the overhead loop. 

r. n bulkhead No. 1 to the shaft the cars 
ar, -auled up grade by a steam hauling engine 
at . © foot of the shaft; at the Manhattan end 
th « is one 10-HP. Lidgerwood engine ot each 
tu ol, while at the Weehawken end one 25-HP. 
er .e serves both tunnels, but the latter is sup- 
pl ented by a 25-HP. electric winch in reserve. 

"MPS.—Drain pumps at the foot of either 
st lift the drainage water from a sump at the 
s) (t to the surface. Three Cameron pumps, each 
of 00 gals. per min., are installed at the Manhat- 
to. shaft, with a 300-gal. Dean double pump in 
re orve for emergency use. At the Weehawken 
si ft the service drainage is done by a 500-gal. 
Worthington pump, with a 3,000-gal. pump of 
th: same make in reserve for emergency. The 
1 egen Hill tunnels, extending over a mile west- 
word on a continuous 1.30% grade, also drain into 
the Weehawken shaft, while at Manhattan the 
shaft receives little drainage other than that of 
tho river tunnels, but is taken care of independ- 
ently of this work. 

GROUTING MACHINES.—For the purpose of 
injecting the cement grout, of 1 part of Portland 
cement to 1 part of sand by volume, used 
throughout the tunnel except where in the true 
silt, grouting machines made after the usual 
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' 20. Plan and Elevation of First Bulkhead Wall 
in South Tube, Manhattan. 


design (patented by Mr. J. H. Greathead in 1886), 
with the exception of the form of lid and the 
attachment of the engine, were used. They con- 
sist of a steel cylinder 36 ins. long by 22 ins. in 
diameter, having through its axis a spindle pass- 
ing through a stuffing box at either end and 
driven by a small three-cylinder compressed-air 
engine. At the top of the cylinder is an opening 
closed by a flap lid shutting upwards against a 
corresponding flange furnished with a rubber 
seating. There is also at the top an air inlet 
%-in. in diameter, closed by a valve and to 
which can be attached a flexible hose connected 


plant its details are not vital to the work here 
described. Moreover, the general arrangement 
of these surface plants was to a large extent 
determined by the fact that both terminal shafts 
lie in or alongside railroad yards, the Wee- 
hawken shaft being between the Erie R. R. 
freight tracks and the tracks of the New Jersey 
Junction Ry., giving track connection with the 
Erie, the Pennsylvania and the West Shore rall- 
roads, while the Manhattan shaft adjoins a 
freight yard of the New York Central & Hudson 
River R. R. and has a track connection with a 
small freight yard of the Pennsylvania R. R. at 

3ith St. At the Wee- 


250" -------- > hawken shaft sufficient 
ground space was avail 
i| amd secured with Lack Nuts } able to house the entire 
plant in individual build- 
ings, but at the Manhat- 
4q 
tan end the space was 
| much more restricted, so 
2 that offices, boilers and 
ongitudinal Wing L, engines, and shops, are 


Lock Mead 
secured by Loch Nuts 
Light Wires 


6 Pitch 


grouped in a singie build- 
ing, a remodeled foundry 


6 "Marine Fort building. The power plant 


Bolts (air, hydraulic and elec- 

¥3-4 Door Pt tric) is the same at both 

ends. The following items, 

+} given for one of the two 

| plants, will therefore ap- 
ply to the other. 

Three 500-HP. Stirling 


boilers supply steam, at 
150 Ibs. pressure. A 54- 

in. x 100-ft. stack serves 
{m Corners to fit inside each boiler. Feed-water 
he mr is supplied by three 13%- 
G Metropolitan injectors 


Clipped 


<---> Holes 
= and two Blake duplex 
3x! Ceats to. End Elevation, pumps, 10 x 10-in. stream 
E ed. Det Doo niarged. 
y ails of and 6 x 10-in. water end. 
Door Pt. 45° Bevel te Bottom of Door 
Door Two Worthington sur 


Gasket \ flats 

Section of Door, Enlarged. 

FIG. 21. 


with the high-pressure compressed-air pipe. At 
the bottom is another opening 2 ins. in diameter 
and also closed by a valve. To this opening is 
fitted a flexible hose ending in a nozzle which 
screws into the grout holes in the tunnel seg- 
ments. 
- The cylinder is partly filled with water and the 
sand and cement are introduced at the top open- 
ing; meanwhile the three-cylinder engine is turn- 
ing the axial spindle which is furnished with 
blades or paddles 4 ins. wide by 8 ins. long. The 
operation continues until the mixture is of the 
consistency of thin cream. The lid is then 
pulled up against its seating and air at a pres- 
sure of from 90 to 100 Ibs. per sq. in. is turned 
on through the top valve. The grouting nozzle 
attached to the lower 2-in. opening having been 
inserted in the hole in one of the segments, the 
grouting valve is opened and the compressed air 
in the cylinder forces the grout behind the tun- 
nel lining, the movement of the paddies mean- 
while keeping the mixture from setting. When 
the machine is empty the nozzle is withdrawn 
and the hole in the segment closed by a screw 
plug fitting threads tapped in the hole. 
Beginning at a lower grout hole in the tunnel, 
grout is forced in till it reaches the hole above it, 
the lower hole is then plugged and the nozzle ap- 
plied to the hole above, and so on until finally 
the highest hole is reached, and the whole tunnel 
is finally encased in grout filling every crevice 
between the outside of the lining and the ground 
as excavated. 


POWER PLANT, SHOPS AND OTHER SUR- 
FACE PLANT. 


At each end of the tunnel is a complete equip- 
ment for supply, handling and supervision, in- 
cluding everything from an air-compressor sta- 
tion and employees’ locker-rooms to engineers’ 
offices. A brief mention of this equipment will 
suffice, as with the exception of the compressor 


2g PI. planed 


MATERIAL LOCK FOR BULKHEAD. 


face condensers, of 2,250 
sq. ft. condensing surface 
each, take care of the ex- 
haust from engines and 
compressors. Condensing 
water is pumped from the river through a 16-in. 
pipe line. 

COMPRESSED AIR SUPPLY.—Compressed air 
for drills, grouting, etc., is supplied by a duplex 
Ingersoll-Sergeant compressor, with cross-com- 
pound steam end 14 & 26 x 36 ins. and simple 
water-jacketed air cylinders 134% x 36 ins. Its 
capacity, at 100 r. p. m., fis 1,085 cu. ft. free air 
per min. The suction can also be connected to 


the discharge of the low-pressure compressors, 
thereby increasing this capacity. 
pressure is 130 lbs. per sq. in. 
The air for the pneumatic working is supplied 
by three Guplex Ingersoll-Sergeant compressors, 
x 36 ins., air 


The maximum 


steam end cross-compound 14 & 30 


Fig. 22. Muck Car Used in River Tunnel. 


Dimensions of Body: 2 ft. 6 ins. ry 2 ft. 4 ins. wide, 
4 ft. 6 ins. long. "Gaaclty, 37.46 cu. == 14 cu, y4, 
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cylinders simple duplex 22% x 36 ins. The maxi- 
mum capacity of the three is 12,000 cu. ft. free 
air per min., at 125 r. p. m., and a discharge 
pressure of 50 Ibs. per sq. in. The speed is con- 
trolled by an automatic air-prassuie regulator. 
The euction air is taken from the outside air, 
about 10 ft. above the roof of the engine-house, 
with the purpose of giving pure air to the tunnels. 

Three aftercoolers, 32% ins. x 11 ft. 4 ins., each 
having 809 sq. ft. cooling surface of tinned brass 
tubes, cool the low-pressure discharge to within 
1)° F. (guarantee figure) of the temperature of 
tie cooling water. From the aftercoolers the air 
foes to three steel receivers, zach 54 ins. ~« 12 ft., 
placed outside the engine-room, and fitted with 


Fig. 23. Interior View of Hospital Lock for Engi- 
neering Staff, Manhattan Shaft. 


weighted safety-valves. The receivers are con- 
nected to two 10-in. mains, of which one serves 
the south tunnel, the other the north tunnel; 
these mains continue through the bulkheads as 
already described (Fig. 20). 

A fourth receiver, of the same size as the three 
low-pressure, but built for 225 Ibs. test pressure, 
takes the discharge of the high-pressure com- 
pressor. A 4-in. steel pipe (standard) leads from 
this receiver to the tunnels. There are two by- 
passes between the high-pressure main and tlie 
two low-pressure mains, whereby high-pressure 
air can be expanded into the tunnel headings in 
case of an emergency. 

PRESSURE WATER SUPPLY.—The high- 
pressure water required for the shield is fur- 
nished by three Blake direct-acting duplex 
pumps with outside-packed plungers. The steam 
end is 16 x 18 inxs., the water end 2'/1e x 18 ins. 
At 55 r. p. m., pumping against 5,000 Ibs. per sq. 
in, the capacity of each pump is 57 gals. per 
min. Two of them are sufficient for running the 
shields (two shields), and the third is held in 
reserve. A 2-in. double extra strong pipe leads 
from the pumps to each heading; these pipes are 
buried in a trench (between engine-room and 
shaft) to prevent freezing in cold weather. At 
the pumps there are suitable connections and 
stop-valves to throw the discharge from any 
pump into either one of the two headings. 

ELECTRIC SUPPLY.—Electric current for 
light and power is supplied by two 100-KW. 250- 
volt GE direct-current generators direct-con- 
nected to Ball & Wood high-speed engines run- 
ning at 250 r. p. m. The switchboard has two 
machine panels and two distributing panels, and 
one panel carrying a circuit-breaker for the 
traction circuit. 

HANDLING PLANT.—Each shaft contains 
two elevators, fitted with Lidgerwood safety 
platform cages driven by a double-cable rever- 
sible single-drum steam hoisting engine. A gan- 
try frame is built over the shaft, and on the 
platform over this frame are narrow-gage (24- 
in.) tracks extending from the elevators to the 


muck-chutes and to points where lining segments 
can be conveniently loaded on the cars. The 
elevators are arranged to stop at both the ground 
and the gantry-platform levels. At the Wee- 
hawken shaft there is also an extensive system 
of narrow-gage tracks on the surface, and both 
surface and elevated tracks are operated by two 
Baldwin electric locomotives, with overhead trol- 
ley. At the Manhattan shaft (Fig. 24) the dis- 
tances are short and the muck-cars and segment 
cars are moved by hand. The rolling stock at 
each end comprises about 75 flat cars for moving 
tunnel segments (capacity 3 tons each) and about 
50 muck cars (14% cu. yds. each, Fig. 22). The 
combination of railway sidings, narrow-gage 


ANNUAL MEETING OF THE AMERICAN SOCIF: of 
REFRIGERATING ENGINEERS. 


The second annual meeting of the Ameri 
ciety of Refrigerating Engineers was held ] 
ber 3 and 4 at the House of the American S 
of Mechanical Engineers, 12 West 31st St. 
York City. The meeting was called to 
shortly after 9.30 Tuesday morning, Decem) 
with an attendance of 29. Later, however, 
members came, and before the meeting was 
a fair proportion of the total membership o 
were present. Four sessions in all were 
included among these was one evening se 
A subscription banquet was given Tuesday 

ning, and a numb 


the members accept 
vitations extended b, 
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iron and steel pipes, 
by the De La Vergne \ 
chine Co., Locust A 
and 188th St., New Y. 
City, to visit their wor) 
Since the first meetin 
of the Society, held | 
year, 28 new membrrs 
have been added, and 
report of the Fina: 
Committee shows a bal- 
ance of $271.75 on hand 
Owing to lack of funds, 
none of the papers pre- 
sented at the meetings 


nt Ave. 


thus far held have been 
printed separately, al- 


though those presented 
last year are given, to- 
gether with the discus- 
sions on them, in the 
Transactions of  1!05, 
now being delivered. The 
cost of this copy of the 
Transactions to members 
is $5 per volume; to non- 


—— members, $10 per volume. 


Dis sa/ Trestle 


Two amendments to 


tracks, and shaft elevators, is supplemented by 
severai derricks, both steam and electric, dis- 
tributed in the yard and on the gantry platform, 
the total making a very complete handling plant. 
A further essential item in this plant is a ma- 
terial-disposal trestle, running from the gantry 
platform at the shaft to the river, and extending 
out along a pier, from where muck is dumped 
into scows. 


EMPLOYEES’ QUARTERS.—Locker  roums, 
fitted with steel-mesh jockers, steam drying- 
pipes, hot and cold shower and plunge baths, and 
coffee urns are provided at both ends. In con- 
nection with each is a hospital lock, for treating 
under pressure persons affected by the air pres- 
sure. The lock is double (see Fig. 23), so that 
the patient remains under pressure while the 
doctor passes in and out; the lock is housed in, 
and the enclosing space is heated by steam pipes. 
The coffee urns supply coffee to the men free of 
charge at all hours, and a supply of coffee is 
sent down to the men in the tunnels once during 
each shift. The offices of the engineering staff at 
each shaft are equipped with similar con- 
veniences. 


DRY CONCRETE filling for street railway track has 
been used at Indianapolis under special conditions. When 
a part of Northwestern Ave. was improved the traction 
company did not wish to lay new rails or to incur the 
expense of putting standard concrete foundations under 
the old rails. The track was therefore ballasted with a 
bed of concrete composed of 1 part natural cement, 2% 
sand and 5 gravel, the only water being that contained 
in the sand and gravel. The mixing was done at the 
pits, and the concrete was filled in to a depth of 6 ins. 
under the ties. This filling was cheap and became very 
hard. 


T 
FIG. 24. PLAN OF SECOND FLOOR OF PLANT AT MANHATTAN SHAFT. 


the constitution offered 
by Mr. J. S. Louis, of 
Cincinnati, Ohio, were 
passed. One of these referred to the fixing of a 
definite date for the annual meeting in con- 
formity with the laws of the State of New York, 
and the other related to a rearrangement of the 
order of business conducted at the annual mect- 
ings. It was decided to hold the annual meet- 
ings in New York City, commencing on the 
Monday preceding the first Tuesday in December. 

Under, the head of unfinished business, (he 
proposed test of the York Mfg. Co.’s refrigerating 
plant at York, Pa., was brought up. An invi- 
tation was given the society last year by Mr. 
Thomas Shipley of said company to conduct this 
test, but according to Mr. J. E. Starr, New York, 
N. Y., who had this matter in charge, no action 
had been taken because it was inconvenient for 
the York Mfg. Co. to have the experiments made 
early in the year and later only two of the 
committee were available. Although it was ‘le 
intention of the committee to make the test dur- 
ing the coming year it was learned that the ©x- 
perimental plant at York would be disman''ed 
within a few weeks and in all probability ‘he 
scheme would have to be abandoned. 

The following members were elected to of): 
Mr. D. S. Jacobus, of Stevens Institute of T.-h- 
nology, Hoboken, N. J., for president; Mr. Ja es 
Wills, New York, N. Y., for vice-president; ‘Ir. 
Walter C. Reid, New York, N. Y., for treas')°r; 
Mr. F. W. Pilsbry, Chicago, Ill., Mr. J. J. De 
Kinder, Philadelphia, Pa., and Mr. Liew ‘yn 
Williams, Boston, Mass., for directors. he 
terms of these new officers began at the adjo rn- 
ment of the second meeting. 

President W. E. Parsons, New York, 
stated in his address that whereas the so ety 


*See Engineering News, December 14, 1905; p. 619. 
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had ‘arted as a national organization it had 
aire ‘y become international in its scope. In 
the tal membership of 146, 18 states are rep- 
and also many foreign countries. 

the conclusion of his address, President 
pa ons read his paper entitled, “A Future for 


th. ice Manufacturing Industry.” In the latter 
he ated that in the refrigerating industry few 
n could be found suitable for this work that 
" ready made; they had to be made to order. 
H- pointed out that the master of the situation 
y that man who could produce ice at the 
] st cost, and that the cost of steam rather 
than that of fuel should be the chief point con- 
sidered. 

_, the discussion which followed, it was pointed 

that it cost less under ordinary storage 
onditions to maintain a sufficient temperature 
prevent ice from melting than to make up 

; deficiency—that whereas it required 2 tons 
’ refrigeration to make 1 ton of ice it required 
ly 1 ton of refrigeration to maintain 1 ton of 
ice. In comparing costs in the two cases the 
eost of transportation in and out of storage must 
be taken into consideration. A case was cited 
in whieh natural ice was stored from the time 
of housing in winter till the following October 
with a loss of less than 8%. 

The next paper presented was entitled, “ The 
Allen Dense Air Machine,’ and was read by 
its author, Mr. H. B. Roelker, New York, N. Y. 
This machine is made only in small sizes—from 
1% to 8 tons capacity and is used chiefly on 
naval vessels. It is well adapted for this pur- 
pose on account of using no chemicals which 
might be released by a shot in time of war. 
It is operated by steam and is classed as an 
auxiliary engine, entirely automatic in regula- 
tion. On 82 lbs. steam pressure a 2-ton machine 
of this kind requires about 25 HP. 

Next on the program was a paper by Mr. 
Edgar Penny, Newburgh, N. Y., on “Experiments 
on Binary Refrigeration.’’ The experiments 
described were made by means of an ordinary 
10-ton refrigerating apparatus and the results 
obtained were presented to the society as an 
exposure of the binary refrigerating theory. 
Efficiency tests of the apparatus were made 
using ammonia gas alone, sulphur dioxide alone, 
the binary compound COs and SOz, and other com- 
pounds. Mr. Penny’s conclusions, drawn from 
the results obtained, were, that any combina- 
tion of gases in refrigerating machines will not 
give any better results than can be secured from 
any one of the gases alone. 

In answer to a question raised in the discus- 
sion of the paper, one of the members said 
that with a compound composed of carbon 
dioxide and carbon disulphide he had obtained a 
lower temperature than with carbon disulphide 
alone, but that with the former the horse-power 
required in the compressor was more than enough 
to offset the lower temperature obtained. His 
results, he said, substantiated Mr. Penny’s con- 
clusions. 

The fifth paper was entitled ‘“ Description of 
a Cold Storage Plant Utilizing Exhaust Steam,” 
by Henry Torrance, Jr., New York, N. Y. The 
plant described was that of the L. C. Bates Co., 
at New Haven, Conn. The space cooled was 
140,000 cu. ft. The cooling was formerly done 
with a 15-ton plant using direct steam at a 
consumption of 1.8 tons of coal per day. A new 
50-ton plant using exhaust steam cooled the 
same space with a consumption of only 0.83 ton 
of coal per day. 

“Refrigeration of Butter and Cheese,” by Mr. 
C. E. Gray, of the U. S. Department of Agri- 
ulture, was next presented. Mr. Gray stated 
that very few butter rooms were held at a tem- 
perature above zero whereas many of them were 
hod at 10° below zero. He said there was a 
considerable field in creameries for refrigerating 
mochines of 10 tons capacity or less, and sug- 
& sted the development of a simple, cheap, and 
e‘clent refrigerating machine that could be 
us d by every dairy farmer. There was no dis- 
c-sion of this paper. 

‘ir. G. T.. Voorhees, New York, N. Y., next 
read a@ paper on “ Multiple Effect Compressors.” 


Q 


He stated that the power required to do a fixed 
amount of refrigeration with multiple effect 
compressors was considerably less than would be 
required by a single large ordinary compressor 
doing all the refrigeration at the low back pres- 
sure, or than would be required by two ordi- 
nary compressors doing the refrigeration at two 
back pressures. 

Next in order was a paper entitled “ Vegetable 
Insulation” by Junius H. Stone. Mr. Stone 
stated that the principal points to be considered 
in the different forms of insulation used in 
refrigeration work were the ability to resist 
moisture and the freedom from capillary action, 
although the first cost, durability, efficiency, 
and cost of repairs were also matters not to be 
overlooked. He divided the various kinds of 
insulation into three classes: animal, mineral, 
and vegetable. Belonging to the first class are 
the hair and wool felts in use; these are cheap 
in cost but readily take up moisture. In the 
second class is enamel or rock wool, which is 
used both in loose form and in _ blocks. It 
possesses little structural strength but forms a 
good damp proofing material. Among vege- 
table insulations are paper, lumber and cork. 
The principal objection to these is the fire risk. 
Cork blocks, according to Mr. Stone, form the 
best insulation; they are free from capillary ac- 
tion and do not absorb moisture. Mr. Stone 
strongly advised coating exterior walls with damp 
proofing material, as the outer wall seemed to 
him to be the place where the first stand should 
be made. 


Mr. R. L. Shipman, Ithaca, N. Y., was next 
in order with a paper on “ The Water Jacket- 
ing of Ammonia Compressors.” Although this 
paper was not presented in full at the meeting, 
Mr. Shipman showed from tests conducted at 
the York Mfg. Co. that water jacketing in a 
large majority of cases is not worth while. Nine- 
tenths of those using compressors, he said, think 
it impossible to operate them without water 
jackets, and nine-tenths of the water jackets 
used are worthless. 

“ Engineers’ Specifications vs. Contractors’ 
Warranty” was the title of the following paper. 
This was delivered by Mr. John C. Wait, New 
York, N. Y. Mr. Wait claimed that a warranty 
warrants a consideration unless it forms part of 
the contract, in which case the price of the 
machine contracted for is the consideration. He 
distinguished between guarantee and warranty, 
saying that the former is used in the sense of 
a@ man going security for another man’s debt, 
whereas the latter is not assumed except for an 
extra price and thus becomes a burden to the 
purchaser. A warranty on a machine goes only 
to the purchaser—not to the party to whom the 
machine may afterward be resold. 


The paper on “ Thermometry and Temperature 
Regulation” by Mr. Harry Y. Norwood, was 
illustrated with lantern slides. The different 
processes in the making of various kinds of 
thermometers were clearly shown and described, 
and the calibration of them was also explained. 

Mr. Thomas Shipley, York, Pa., read a paper 
on “Horse-Power per Ton of Refrigeration.” 
He confined his remarks to compression ma- 
chines and showed that in general from 25 to 
36 Ibs. of ammonia gas were used per ton of 
refrigeration. He said that clearance had some 
effect upon the horse-power per ton of refrigera- 
tion, but he could not state how much. The fol- 
lowing figures were given, showing the difference 
in the power required with wet compression and 
with dry compression: 

Wet compression. Dry compression. 
Compressor I. HP. ....ece- 2. 1.603 

The next paper on the program was read by 
Mr. B. Franklin Hart, Jr., New York, N. Y., and 
was entitled ‘‘ Data on Water Cooling Towers.” 
Mr. Hart favored self-acting or fanless towers. 
The efficiency of water cooling towers, he said, 
depends chiefly upon their vapor carrying capac- 
ity, and this in fan towers is less than in fan- 
less towers, because the air forced in soon 
becomes laden with vapor and can carry no 


more, whereas, in self-acting, open towers, air 
strikes the water from top to bottom at the same 
time and is not in consequence overburdened. 
He found by experimenting that after water 
reaches a temperature of 85°, the efficiency of a 
tower decreases very materially. 

The fourteenth and last paper was “ Oily 
Waters and Their Treatments,” by Mr. Albert A. 
Cary, New York, N. Y. This paper dealt chiefiy 
with oily waters in steam plants rather than in 
refrigerating plants. Mr. Cary first described 
the following methods of removing oil 
steam: 


from 
By filtration; steam washers; precipita- 
tion by gravity; oil catchers; precipitation of oil 
on surface of water; and by passing the steam 
through an oily material acting as an absorber. 
He then discussed the following methods of re- 
moving oil from feed water: Skimming the feed 
water; filtration; the use of chemicals and coag- 
ulants, and oil absorbents. He favored the last 
method in which the material used is obtained 
from a natural rock deposit and which is now 
being given a practical trial in one of the New 
York City power houses. The material being 
very light can readily be mixed with the water, 
and after absorbing the oil, is removed by fil- 
tration. Mr. Cary stated that the Waterside 
station in New York City, has been compelled 
to stop using their condensed water and to buy 
water from the city at the rate of 7% cts. per 
1,000 gals., chiefly on account of the impractica- 
bility of getting rid of the oil. 

In the discussion which followed, Mr. D. S. 
Jacobus, Hoboken, N. J., asked if the trouble at 
the Waterside station was not due to the salt 
water with the oil rather than to the oil alone. 
In reply, Mr. Cary said that whereas the salt 
water might have something to do with it, the 
presence of the oil was the principal trouble. 

The topical discussion then followed, that on 
the precautions necessary to safely test an old 
compression system with air, and that on con- 
crete construction for ice tanks, etc., exciting 
the most interest. Some of the members favored 
the use of ammonia gas instead of air for test- 
ing old compression systems, and others favored 
cylinder oil. Mr. Thomas Shipley, however, 
claimed there was no danger in testing with 
compressed air. He said that the York Mfg. Co. 
had tested 1,000 machines by that means and 
had had no explosions. 

Regarding concrete construction, Mr. J. E. 
Starr, New York, N. Y., said he knew of a rein- 
forced concrete cold storage warehouse where 
the temperature ranged from 10° to 35° above 
zero and that during the 6 or 7 months the house 
had been in use, no cracks had developed except 
in the floor, which was made of 2% ins. of con- 
crete. These cracks, which developed soon after 
the floor was laid, were filled with cement con- 
taining a small proportion of chloride of calcium 
and had given no further trouble. 

The construction of a concrete ice tank in 
successful use was described by Mr. J. S. Louis, 
Cincinnati, Ohio. This tank was built on an 
8-in. cinder bed with a %-in. cement finish. On 
this was laid 3-in. cork board, and then 5 ins. 
of concrete reinforced with %-in. twisted steel 
bars placed 6 ins. between centers. These bot- 
tom bars were bent up at each end to enter the 
sides of the tank. The concrete was washed 
with dilute muriatic acid to cut off the finish. 
Its composition was as follows: Portland cement, 
1 part; sand, 2% parts; broken stone, 5 parts. 
This tank was installed four years ago and has 
given entire satisfaction; its cost was from 10 
to 15% less than that of a steel tank of the same 
size. 


A LARGE GERMAN STEAMER for the North German 
Lloyd Co. was launched Dec. 1 at Stettin, Germany. The 
new vessel has engines of 45,000 I. HP., and was chris- 
tened ‘‘Kron Prinzessin Cecilie’ by the Crown Princess. 
It is expected the vessel will be ready for service next 
August. This addition to the fleet of the North German 
Lloyd Co. will enable them to run a weekly service to 
New York of seven-day steamers. The ‘Kron Prinzessin. ~ 
Cecilie’ was built by the Vulcan Shipbuilding Co., of 
Stettin, Germany. 
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THE OPERATION, EFFICIENCY AND CONSTRUCTION 
OF A MODERN PRODUCER GAS POWER PLANT.* 


By J. R. Bibbins,f Jun. M. Am. Soc. M. E. 


With all the present activity in power development for 
various purposes, industrial or otherwise, the value of the 
simple producer plant used exclusively for power genera- 
tion, seems to have been somewhat overlooked or at least 
questioned. Gas producers, especially for bituminous fuels, 
are quite familiar in metallurgical work, notably in the 
various iron and steel industries; and although the prob- 
lem of gas purification presented in power work is some- 
what more serious, yet experience has indicated several 
fairly simple methods of solution. The ability of the mod- 
ern gas engine to take the place of the steam engine in 
general power work has likewise been questioned, as 
well as the capacity of gas engine and producer to work 
together harmoniously under widely varying load de- 
mands, 

Fortunately neither of these charges is founded on a 
basis of actual conclusive experience, and it is the pur- 
pose of this paper to present some practical data upon the 
operation of a thoroughly representative commercial gas 
power plant; one which is operating week in and week 
out, 24 hours per day, 6% days per week, on a fluctu- 
ating manufacturing load, with a fuel consumption fully 
one-half that of a modern steam plant of like character 
and guited to the same work. 

CHARACTER OF SERVICE.—The plant in question 
serves the entire Gould manufacturing properties at 


fixed as well as operating charges. At Lormal pri, 
coal costs $2.30 per ton. Assuming an a‘erage daily 
output of 5,000 to 10,000 KW.-hrs. representing the 
probable minimum and maximum for full working 4ay3, 
and adding the fixed or capital charges amounting to 
about 9% on $91,650 (or $81,000 excluding the battery), 
the distribution of cost items is substantially that given 
in the accompanying table. 


APPROXIMATE 
ni- 


Maxi- 

mum. Normal. mum. 

Output—KW.-hrs. per day...... 5,000 8,000 10,000 

Fuel—Cts. per KW.-hr.......+.. 0.25 0.22 0.20 

Labor—Cts. per KW.-hr........ 0.28 O17 0.14 
*Supplies and repairs (estimated) 

cts, per KW.-hr.......... sens 0.13 0.11 

Operating costs—Cts. per KW.-hr 0.70 0.52 0.45 

Fixed charges .........- céouses O45 0.28 0.22 


Total costs—Cts. per KW.-hr.. 1.15 0.80 0.67 


*These charges are estimated owing to absence of 
more accurate data and the comparatively short time 
the plant has been in operation. Assume 25% of total 
power costs at 50% load factor, hence, the estimate is 
conservative. 


GROUNDS AND BUILDINGS.—An excellent location 
has been chosen for the power plant adjacent to the 
Lackawanna R. R. main line. In the intervening space 
is a large semi-circular reservoir, serving the twofold 
purpose of a cooling pond and reservoir for general 
fire protection, and incidentally enhancing the attractive- 
ness of the property to no small degree. See Fig. 1, 


accommodate varying qualities of gas. An a tH 
diaphragm pressure regulator reduces the pressu-. the 
incoming gas to atmosphere at the engine, 
ENGINE AUXILIARIES.—Each igniter plug 
sets of points, each set independently connected. M4 
one set of points, through any cause, become for 
use, a small double throw switch may be revers: 
turning the ignition current through the other 
Three independent sources of current have be 
vided, all of the apparatus being contained in a 
ignition cabnet. For starting, one of two 8-yo' 
age batteries is used. For running, a small 
motor-generator unit is used delivering 110-yo 
rent to the igniters through incandescent lamps, 
furnish a valuable ‘“‘tell-tale’” for ci: 
“grounded igniters,”’ or ‘hanging fire’’ of igniters 
two sets of storage batteries are charged alt: 


throvgh a bank of lamns from the motor-gener: 
from the main station bus bar, one or the ot t 
being always available in an emergency. By m< of 
small doub e-pole switches at the igniter cabinets, 

ing over from the low to the high-tension system © ay 


be instantly accomplished without in the least 4 
ing the engines. The ignition problem has thus 
handled with great care in the provision of six 
vidual combinations of current supply. 

Another important part of the plant equipment | e 
circulating water system for cooling jackets, comb: 
chambers, and exhaust valves. Motor-driven 
pumps are ideally suited to this work on accou:’ of 

the moderate pressure required—about 2° 


FIG. 1. THE GOULD POWER PROPERTIES AT DEPEW, N. Y., SHOWING THE COOLING POND 


per sq. in. Two of these pumps (one for r 
serve the engine plant, while a third, of the 
stage turbine type, serves the gas pro’ 
scrubber in which a higher pressure is desir 
Although each pump is driven by a 15-HP. : 
tor, the power ordinarily required is consider.\\y 
less than this, especially in moderate and «0 \d 
weather when the quantity of water supplied to 
the engines may be largely reduced by throt'!\ii¢ 
the pump outlets. 

COOLING RESERVOIR.—The pond whiri is 
used for cooling, has a normal depth of 10 ft 
with a total capacity of about 1,000,000 «© 
It is approximately semicircular in plan ai is 
divided radially into two compartments to 
arate the comparatively dirty scrubber w.ier 
from the pure jacket water. All make-up water 
used at the plant is delivered to the pure wicer 
pond through the engine jackets.* The excess 
overflows into the scrubber water pond and 
thence to the sewer. Cooling water for the en- 
gine is drawn from near the bottom through a 
screen house, while the hot jacket water is re- 
turned to the surface of the pond, about 1%) ft. 
distant. During the progress of the water from 
inlet to outlet, enough heat is dissipated to the 
earth and atmosphere to reduce the outlet water 
to the proper temperature. During periods of 
extreme heat and humidity when the cooling 
process is retarded, a larger quantity of water 
may be sent through the jackets to compensate 
for the lesser difference in temperature. 

On a fair day with practically seven-tenths 
load on the plant there was a difference in tem- 


IN FOREGROUND AND THE PRODUCER HOUSE IN BACKGROUND. 


Depew, a suburb of Buffalo, N. Y. Two complete works 
are located here; one devoted to the manufacture of 
storage batteries and the other to the manufacture of 
railroad specialties, principally automatic couplers. The 
latter contains a large and well-equipped steel foundry. 
Roth are electrically-driven and lighted throughout from 
the central power gas plant. 

Contributing to the station load are a large number 
of labor-saving machines of different types, such as 
electric traveling cranes, charging tables, transfer loco- 
motives, elevators, conveyors, fans, pumps and machine 
shop tools, The storage battery works also use consid- 
erable current at times for ‘‘forming” battery plates. 

Assuming 50% loading factor, the average plant effi- 
ciency is 12%; as the efficiency of the engine is approx- 
imately 17% at this load the producer plant operates 
at an efficiency of slightly above 70%. With higher 
loading factor—75%, the plant efficiency is 13% average, 
engines 20%, and producers 65%. During an especially 
good day’s run the efficiencies were as follows: Plant 
15%, engines 21%, producers 71.5%. These results in- 
dicate that the producer plant is, from an everyday 
operative standpoint, fully as efficient as a high-grade 
boiler plant and frequently more so. It is certainly 
not mere difficult to handle. 

As te the cost of power, the following analysis reveals 
a total cost of well under 1 ct. per KW.-hr., including 


*Abstract of a paper presented at the New York meet- 
ing (December, 1906) of the American Society of Me- 
chanical Engineers. 

+Associated with the Westinghouse Machine Co., E. 
Pittsburg, Pa. 


For convenience to coal supply the producer house 
is located several hundred feet in the rear, adjacent to 
a large metallurgical producer plant serving the steel 
furnaces. A single coal handling system thus serves 
both producer equipments. This arrangement of build- 
ings emphasizes the possibilities in gas power work of 
separating, at any distance, the producer and gas en- 
gine parts of a power plant for operative, or other con- 
venience. 

Brick, steel and concrete are largely used as building 
material. In the producer house where the fire hazard 
is, of course, considerable, no wood at all is employed, 
walls and roof being constructed of corrugated iron 
and charging floor of boiler plate. Spacious monitors in 
both buildings provide the very mecessary ventilation 
and light. 

GENERATING PLANT.—The installation consists of 
three units of similar size and identical construction, as 
shown in Fig. 2. By the use of direct-connected units. 
the total floor area per KW. is 6.1 sq. ft. 

The efficiency of the engines as heat engines is well 
indicated by the results of tests shown in Fig. 3. The 
upper concave curve represents the gas consumption 
per B. HP. under different loads, and the convex curve 
the kinetic or absolute efficiency. The engines were 
built by the Westinghouse Machine Co. 

The engines operate on the four-stroke cycle involving 
constant quality of mixture and throttling governing. 
The actual proportioning of gas and air is accomplished 
by two plug valves at the bottom and the top of the 
mixing chamber, respectively, each with graduated in- 
dex. These valves may be set by hand at any time to 


perature of 1.8° F. in 8-ft. depth of water, 0.9 
F. difference between the temperature of res- 
ervoir at intake and outlet, 4.6° F. difference 
between air and reservoir temper- 
ature, and 23.2° F. total cooling. Apparently, consid- 
erable cooling took place through the transmission of 
heat through the bottom of the reservoir. 

PIPING.—The engine exhausts all discharge in\o a 
cast-iron header running beneath the floor to a con :cte 
exhaust well outside, serving as a muffler, In cooling 
the exhaust valves, a fairly constant supply is desir- 
able, irrespective of the load. The arrangement s!iown 
in the sketch, Fig. 4, is therefore employed by which the 
jacket water may be throttled as much as desirable, 
while constant head is maintained at the exhaust va’ ves. 

OPERATION OF THE ENGINES.—Practically the only 
trouble experienced thus far has been the occas'onal 
cutting of an exhaust valve, presumably due to ©) u- 
lative carbon deposits on the valve seats. The lamp lack 
has also occasioned some difficulty in lubricating valve 
stems. Usually one igniter will last from six to nine 
months without repointing. Since commencing ‘mal 
operation, engine repairs have been confined to the = ‘wo 
items and are comparatively light considering the °o0- 
ditions of operation. 

In starting and stopping the engines, the atte: nts 
have acquired so much skill that the barring le. © ‘5 
seldom used. By manipulating the air valves | = * 
the engine comes to rest it is not difficult to bri: the 
air cams in starting position so that no time n be 


*It is of interest that nearly all of this ‘‘ma» -up’ 
water is supplied from roof drainage. City water »ciné 
comparatively expensivé (10-15 cts. per 1,000 gals.’, this 
utilization of roofage insures an important e °™Y. 
bo pond also supplies feed water for some ‘&%, 
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tost it arring the engine around to the position for 


‘uty: PRODUCER PLANT.—A notable feature of the 
prod plant is that it is capable of gasifying bitumin- 
ous without making quantities of tar. The process 
js in ulttent, embodying the now more or less well- 
kno¥ .ystem of passing the green hydrocarbon dis- 
through a secondary fire bed which has pre- 
been brought up to 
per temperature by 
with air. Since the 
was started, a fair 
soft coal, averaging 
13,500 B. T. U. per 
has been used. 
eht producer gas is not 
directly, but water gas 
ir gas are made at 
te intervals of vary- 
jing (oration according to the 
richness of the gas desired. 
The ‘wo gases are mixed in 
a sivsle holder in the pro- 
port.ou generated. 
OPERATION. 
=Th present method of 
ting the producer plant 
ores an air gas run of 
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10 ‘o 15 mins., according to 
the demand for gas at the 
power plant, and a water 
gas run from one-half to 


three-quarters of a minute, 
the resulting mixture being 
well suited to power work. 

Frequent testing of the 
quality of the gas made is 
not now practiced on account 
of its uniformity under 
the present operating condi- 
tion. The holder, of course, 
greatly assists in insuring 
uniform gas at the engines, 
At the same time it pro- 
vides sufficient capacity for 
operating one unit at full 
load for about three-quarters 
of an hour; the full plant in inversely proportionate 
time. Storage capacity is particularly valuable when a 
new fire is being put into service. This is usually done 
during the noon hour when the load is light, so that a 
lowering of the heat value of the gas is relatively un- 
importart. 

In ordinary operation it is a simple matter to observe 
the quality of gas by means of two sampling flames 
always in view of the operators. One consumes gas from 
the holder; the other consumes freshly made gases as 
they leave the dry scrubber. Any irregularities may 
then be readily detected. Calorimeter tests show the 
gas as made at the present time to average slightly above 
lw) B. T. U. per cubic foot. 

Coal consumption is determined by direct weighing in 
the producer house. Each shift weighs up enough 
coal at the start to run the plant through 12 hrs.; 
should there be a surplus at the end, it is weighed back 
and charged to the next shift, thus making each shift 
responsible for all fuel used during their«run. 


FIG. 2. 


celsior in the dry scrubbers taken out and shaken free 
from lampblack, gas mains flushed out, and a new fire 
started in the idle producer. At the same time, an- 
other producer is taken out of service, fires are drawn, 
and during the week, after it has had an opportunity 
to cool off, the hard clinker, which adheres to the lining, 
is broken off. For the starting layer of a new fire 
bed, coke is used to the extent of some 3,000 Ibs. per 


times stronger than when green, varying with the 
species. Stiffness is also increased by drying. These 
conclusions, however, are drawn from small sized pieces 
not exceeding 4 by 4 ins. in cross-section, such as are 
used in vehicle work, tools, etc. Large timbers require 
years of drying before the moisture is reduced to the 
point where strength begins to decrease. More or less 
checking always occurs when large timbers dry, and 


INTERIOR OF THE POWER STATION. THE IGNITER CABINET MAY BE SEEN AT THE REAR WALL, AND THE 


STORAGE BATTERIES ARE IN THE BASEMENT. 


producer, a sufficient quantity to affect the coal con- 
sumption of the succeeding day. If allowed to form to 
any extent, clinker constitutes a frequent souree_ of 
trouble in operating the plant, and it is important that 
the selection of coal be made with this in view. With 
fire fairly free from clinker the suction required for 
blasting may be only 8 to 10 ins. of water, but with 
fires badly] clinkered it may run up to 25 ins. With 10 
to 15 ins. drop in the scrubbers, this imposes from 
50 to 40 ins. suction on the exhauster, thus largely in- 
creasing its steam consumption. 


THE EFFECT OF MOISTURE ON WOOD as regards 
its strength and stiffness has been studied for the past 
three years by the Forest Service of the United States 
Department of Agriculture. It was found that proper 
drying very greatly increases the strength of all kinds 
of wood, the amount of increase in strength depending 


if this checking is excessive it may cause weakness 
The fiber saturation point varies with conditions and 
species of wood, and designates the percentage of water 
which will saturate the fibers of the wood. Under nor- 
mal conditions, wood fiber will absorb a definite amount 
of moisture; beyond this the water simply fills the pores 
of the wood like honey in honey-comb. Only that water 
which permeates the wood fiber has an influence upon 
the strength. In the following species, the saturation 
point occurs at the given percent’ge of moisture based 
on the dry weight of the wood. 


Longleaf pine................ 25% moisture. 
Loblolly pine sapwood........ 24% 7 
Western 30% 


The strength of green wood is not reduced by pro- 


Exhaust Vaive Stem 


AVERAGE EFFICIENCY TESTS 
TT THREE |19-X-22 SINGLE-AOT ING-GAS-ENGINES + 
rr | ENGINES NO. 742} LE: | 
|_| BUNT BY WEsTincHouse Mai co] | 
| 
| | | 38) 
[Tested By PITTSBURG NATURAL, | | 10) 
PH | GAS 920 6.T.U. PER CU. FT. | 
LoaD upply Main 


'\G. 3, AVERAGE EFFICIENCY TESTS OF THE THREE 19 x 22-IN. SINGLE- 
ACTING, FOUR-CYCLE VERTICAL GAS ENGINES SHOWN IN FIG. 2. 


T. entire producer plant is operated throughout the 
Week Sy four men, two to a shift, with some additional 


lab n Sundays for cleaning. All the attendants were 
Uns od foreigners before taking up the producer work. 
Du a half-day shut down of the plant on Sundays, 
all» ovating of the producer equipment is done; boiler 


‘ube are cleaned, wet scrubber washe4 down, the ex- 


upon the species and the dryness, The strength of un- 
seasoned red spruce, for example, may be increased 
over 400% by a thorough drying at the temperature of 
boiling water. Wood decreases in strength again, as it 
absorbs moisture, and becomes slightly weaker than 
when green. Air-dried wood, protected from the weather, 
and containing 12% of moisture, is from 1.7 to 2.4 


Flexible Conuections to Valves 


Indepent Valve Water Adjustments 


FIG. 4. PLAN OF THE WATER PIPING USED FOR COOLING THE 
ENGINE CYLINDERS AND EXHAUST VALVES. 


longed soaking in cold water, below that of its fiber sat- 
uration point, provided the wood remains in perfect con- 
dition. Wood soaked in heated water absorbs more 
moisture because the heat causes the fiber’s capacity for 
water to increase. This causes a reduction in strength 
and stiffness. Wood heated or steamed for bending suf- 
fers from this cause. 


— 
¥ 
ww As 
| | 
} ‘ — 
> \ 
ple 
| 
| 
Sine | | 
} t ‘ be 
1 | (9) (Q) 
\\ \ 
att 
| 
1 
j as 
the 
be 
r peing 
», this 
my 
eal, 


618 


ENGINEERING NEWS. 


Vol. LVI. 


EMERGENCY AIR-LIFT EQUIPMENT FOR DEEP WELLS, 
MARION CITY (0.) WATER CO. 
By Edward H. Cowan.* 

The Marion City Water Co., of Marion, O., gets 
its water supply partly from springs and partly 
from a series of ten wells, drilled from 100 to 200 
ft. deep, into the underlying limestone rock. The 
springs were originally the only source of supply, 
but in consequence of the rapid growth of the 
city they became, in course of time, inadequate 
during dry seasons, and in 1895 the wells were 
drilled. Since that date the growth of the city 
has been even more rapid, and the time was 
rapidly approaching when there would be danger 
that, during periods of low water, the demand 
would exceed the supply. 

In considering what should be done in the mat- 
ter it was apparent that the present supply was 
ample for ordinary needs for many years to come, 
except during dry times, and that even during 
the ordinary annual dry season, no further supply 
would be necessary for several years, unless there 
should be an unusual drouth, such as comes once 
in five or ten years. Consequently it was. not 
considered bad business judgment to use means 
for increasing the supply which should be rela- 
tively expensive to operate, provided the first cost 
be small, and it was decided to install an air-lift 
system, so arranged that when the supply is 
sufficient, pumping from the wells will be direct, 
and at other times the air-lift plant will be used. 
This arrangement possesses some unusual fea- 
tures, and a brief description may be of interest. 

The new system was placed in only seven of the 
ten wells, and the arrangement of pipes, valves, 
etc., at each well is so clearly shown in the 
accompanying illustration as to require very little 
explanation. The concrete chambers serve to 
make the valves and piping accessible, besides 
obviating the necessity of the customary central 
collecting tank, or cistern. They replaced old 
wooden boxes, or manholes, in use before the air- 
lift plant was installed. 

The compressed air supply pipe contains, in 
addition to a globe valve, a float valve, which 
causes the water in the tank to remain at a con- 
stant level, by regulating the supply of air. 
Should all seven of the float valves become closed 
at once, the compressor engine would stop, as it 
is governed automatically by the air pressure. 
As an additional precaution a safety valve was 
placed on the receiver. It has been found in prac- 
tice that usually all the governing has been done 
at one well, the float valve of which closes before 
the others start to close. This may be due to 
slightly better air pressure at the well in question, 
or a freer supply of water at the bottom of the 
well, or to both causes. 

The “well head casting” is like an ordinary 
8x6 reducer, except that a shoulder was cast on 
the inside at the lower end, to rest on the upper 
end of the well casing, and the joint made up 
with lead, instead of a threaded joint. This con- 
struction was made necessary by reason of the 
fact that the concrete floors of the chambers had 
been put in place at the time the wells were 
drilled, and came so nearly up to the level of the 
top of the casing that there was not room enough 
to cut a thread on the latter. 

The “free air supply” pipe communicates with 
the annular space between the inside of the well 
head casting and the outside of the suction pipe. 
It was thought necessary to provide these pipes, 
lest when pumping direct a partial vacuum 
should be formed at the surface of the water in 
the wells, thus reducing the efficiency of the 
pumps, as well as the depth from which they 
would draw the water. The mushreom-shaped 
casting screwed to the upper end of the 6-in. 
pipe is for the purpose of deflecting the water 
downward. 

When pumping direct, the gate valve at the 
upper end of the 6-in. pipe is closed, and the 
three-way cock is so turned that the side outlet 
is closed, and the ends toward the pumps and 
toward the well are open, thus providing a direct 
waterway from the well to the pumps. 

When the air-lift is in service, the gate valve 


~eMarion, oO. 


stands open, and the three-way cock in such 
position that the side outlet and end toward the 
pumps are open, and the end toward the well is 
closed, the water being raised to the top of the 
6-in. pipe, overflowing to the tank, and passing 
through the three-way cock to the pumps. 

The system has been given a thorough trial, 
and all the details are found to work in a very 
satisfactory manner. 

The cost of the installation was as follows: 


Pipes, valves and fittings ........... 
Crushed stone and cement ......... 


The receiver was made from the shell of an 
old boiler. Some of the pipe, valves, and fit- 
tings, notably the 6-in. gate valves and con- 
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siderable 6-in. pipe, were already on hand, and 
did not have to be bought. 

Sand for the concrete was found on the Water 
Co.’s land close by, and the cost of getting it out 
is included in the labor item. The cost of labor is 
less than it otherwise would have been, because 
considerable of it was done by pumping station 
employees, when not busy about their regular 
work. 

The excavation for the tanks and the bottom 
layers of concrete were already in place when 
the work was started. On the other hand, there 
was great difficulty in placing the forms, and 
the concrete was made unnecessarily thick in 
places, on account of the fact that the sides of 
the old wooden boxes, or manholes, were very 
nearly tangent to the circular forms, and, more- 
over, had to be kept braced, as they were quite 
badly decayed. 


MECHANICALLY-DRIVEN FIRE APPARATUS is to 
be adopted in the City of Berlin, Germany, in place 
of horse-drawn apparatus. The city government has 
taken steps to make long-time comparative trials of 
an electrically-driven apparatus truck and a steam- 
driven engine, for the purpose of indicating which form 
of driving power is the better. Both vehicles will make 
daily runs, to aggregate 6,200 miles, the estimated total 
travel of a Berlin fire unit in 10 yrs. The sum of 
50,000 M ($12,000) has been appropriated for the trials. 
Benzine motors as motive power will not be considered, 
because of their greater fire danger and their lower 
reliability. 


COST OF A 66-IN. REINFORCED-CONCRETE WER 
AT SOUTH BEND, IND. 

A 66-in. circular trunk sewer has be 

along Kenwood Ave., South Bend, Ind. 


the past year as an extension of the c. — 
sewer system of the city. The extension out 
2,500 ft. long, and adjoins a length « out 
3,600 ft. of 72-in. and 66-in. sewer built 1905, 
Both sections are of reinforced concrete. me 


figures on the cost of the construction do 
ing the present year have been given us Mr, 
A. J. Hammond, M. Am. Soc. C. E., City E 
of South Bend. We reproduce them here 
brief description of the work to which they 


The 66-in. reinforced-concrete section . 


of a 9-in. ring, whose sides below the cen! ck 
are vertical for a depth of 30 ins., to f » g 
horizontal footing on either side near the wer 
quarter. Between these footings the bot: . of 


the sewer is completed by an invert 9 ins. (hick 
in continuation of the 9-in. roof arch, the | vert 
covering about a quarter-circle. The roof 4: } js 
reinforced by *%/ie x 1-in. circumferential | rs 3 
ins. from the inner face of the ring, spaced (- ins, 
on centers. These bars terminate near the hori- 
zontal center line, and are spliced to vertical] 
pieces of the same cross-section set 15 ins. in 
the concrete of the lower half and bent over at 
right angles at their lower ends. The splices are 
made by pins held by cotters. 


The sewer was built in sheeted trench, wide 
enough to give 12 ins. clearance on either side 
between the sheeting and the side of the sv wer, 
the bottom of the trench being formed to the 
shape of the sewer base. The concrete work then 
proceeds in three stages: (1) The invert, in- 
cluding the sides up to a level 15 ins. below the 
center line, is placed between vertical side sheet- 
ing and a circular invert form braced to cross 
timbers above, (2) The vertical anchor strips 
of the reinforcing bars, which extend down to the 
top level of the invert concrete, are set in place 
and firmly held by being nailed to studs project- 
ing from the posts of the outside form: the 
concrete is then carried up to the center line, or 
spring of the arch, segmental inner forms, cross- 
braced to each other, being used. (3) A semi- 
circular arch form in two vertical halves is set 
upon the segmental forms of the sides, the re- 
inforcing rings are set and keyed to the anchor 
strips, and forms for the external face of the 
arch up to the 45° point are set and braced to 
the trench framing, whereupon the concreting 
of the semicircle of the arch is completed in one 
operation. The work is done in 12-ft. lengths, 
and each of the three stages of concreting ex- 
tends over several lengths. The concrete is han- 
dled in wheelbarrows. 


The forms were kept in, as a rule, for about 
14 days, though the back-fill was put in as soon 
as the concrete was hard enough to bear it. The 
stock of forms kept on hand corresponded to 
about 200 ft. of sewer. Their average life was 
four months. About 24 to 36 ft. of sewer were 
built per working day of 10 hrs. 


Considering the concrete construction alone, the 
working force comprised 12 men, at the follow- 
ing rates of pay: Six wheelers, at 18% cts. per 
hr.; one mixer at 22% cts.; one dumper at 18% 
cts.; and four placers at 22% cts. per hr. 

The following items of cost are representative 
of the concrete construction: 


Cost per Cost per cu. yd 

Item. Unit. of concrete. 
Gravel $0.90 per cu. yd. $0.774 
Sand 0.90 0.36 
Cement 1.50 per bbl. 1.50 
Reinforcement 0.50 per ft. of sewer 0.841 
Labor mixing and placing 0.65 “ 1,004 
Labor, moving and ie 
setting forms 0.45 0.757 
Forms 0.35 « “ 0.589 
Tools, gen’l expenses, etc. 0. 0.841 
Cost per cubic yard of concrete.............$7.3% 


Concrete per lin. ft. of sewer, 0.594 cu. yds. 
Cost per lin. ft. of sewer, $4.39. 

The contract unit-price for the entire work, 
excavation, concreting and back-fill, w2: $9.50 
per lin. ft. of sewer Hoban and Roach, o! South 
Bend, were the contractors. 


E 


q 
v 
One 
99 
Fe 
Sap 
293 
Yor 
N 
adv 
NY M 
Co lushroom 1 al 
——, “asting nan 
| = yOate Valve | 
| | 
| 0 
te 
tio 
En 
Kol! 
bo 
bo n 
Ra 
fo, 
Fol! 
an 
ve 
sh 
fa 
| 
| 
to 
=. pa 
6 
Casting 
| 
° 2. T 
W 
| 


1, Wide 
er side 
si wer, 
to the 
*k then 
rt, in- 
ow the 
sheet- 
» cross 
strips 
to the 
1 place 
roject- 
n; the 
‘ine, or 
cross- 
semi- 
is set 
the re- 
anchor 
of the 
iced to 
creting 
in one 
engths, 
ng ex- 
is han- 


about 
is soon 
t. The 
ded to 
fe was 
were 


yne, the 
follow- 
‘ts. per 
at 18% 


ntative 


er cu. yd 
ynerete. 


Decem’ + 13, 1906. 


ENGINEERING NEWS. 


619 


ENG NEERING NEWS 


A ‘ournal of Civil, Mechanical, 
Mi ngand Electrical Engineering 


Published every Thursday by 
THE -INEERING NEWS PUBLISHING Co. 
220 BROADWAY, NEW YORK 
BRANCH OFFICES 


_ CxtcaGo: 1636 Monadnock Block 
asnIneTon, D. Home Life B 
ATLANTA: Austell Building 
Rv ¥ Moss, anp HaMBuRG, GERMANY 


SUBSCRIPTIONS 
Unite’ ‘tates and Possessions, Canada, Mexico and Cuba, 


Foreiy: ‘ountrios, Regular (Thick Paper) Edition, One Year, 


Foreic Countries, Thin Paper Edition (Construction News 
jer Omitted), $7.00. Shillings 
Remit directly to our office, 
Pay no ~oney to canvassers for su’ ons, 
Remit » Post-Office or Express Money rder, Draft on New 


vork or -ondon, or b stered Letter, 

change of should reach us one week in 
sivance f removal, The old as well as the new address 
should sen 


number can be supplied only by special order. 


cient. he number on the address label indicates when sub- 
seriptio: expises, the last figure ers the year, and the 

or! wo preced. res the week o - eans 
one ag figare year. 52-6 m 


the 52d wee 1906. 
ADVERTISING 
“Contract”: Rates furnished on 
‘For Sale 1.50 per inch. 
Proposal .40 per inch. 
Want”: “Want” Page: 


> 
Copy for regular, or ‘‘ Contract,’ Advertisements should be 
” 


tions Wanted” Advertisements by 
" Advertisements by 11 M. 


En‘ered at the New York Post-Office as Second-Class Matter, 


A famous engineering feat—the work of tunnel- 
ing under the Hudson River for the Pennsylvania 
Railroad’s extension into New York—is described 
at length in this issue by Mr. James Forgie, one 
of the engineers in charge. In a second paper, 
shortly to appear in this journal, Mr. Forgie re- 
cords the methods of working in the several kinds 
of ground encountered, and the special phenom- 
ena which were observed in the soft river mud 
which forms the bed ef the Hudson. These two 
papers constitute as important a monograph on 
soft-ground tunneling as has ever been published. 

We need hardly say to our readers that soft- 
ground tunneling on land ranks among the most 
dificult classes of engineering work, and that 
soft-ground tunneling underneath a river or other 
body of water is even more doubtful and risky. 
This is true even under ordinary conditions, 
where the engineer has, when his tunnel is finally 
completed, a reasonably ffirin foundation on 
which his structures can rest. But the engineers 
who grappled with the Hudson River tunnels had 
the added complication that the soft, flowing mud 
to be penetrated furnished no secure foundation 
for the tunnel structure. 

It is interesting to note that a somewhat simi- 
lar condition proved to be the greatest difficulty 
in the construction of the Simplon tunnel, com- 
pleted last year. Under the enormous pressure 
of the overlying mountain mass the solid rock at 
many points was unable to hold the shape of the 
tunnel! walls, and slowly flowed into the tunnel, 
threatening to obliterate it entirely. Before this 
dificulty was overcome it was easily the greatest 
menace to the successful completion of the under- 
taking. The condition was not wholly novel in 
rock tunneling, but in view of the magnitude of 
the forces at work in the Simplon it formed a 
Virtually unprecedented difficulty. 

Just as the completion of the Simplon tunnel 
marks an epoch in rock tunneling, so the com- 
pletion of the Hudson River tunnel sets a new 
standerd of achievement in soft-ground working. 
The “Old Hudson River Tunnel,” at Morton 
Street New York City, is indeed a forerunner, 
Since ' was both begun and completed before 
the !ennsylvania tunnels, and passes through 
the s-:ne material. But the history of that work 
must Le considered: Begun in the late 70's for 
a ra.vay tunnel to New York, it was several 
times .bandoned, the engineering difficulties be- 
ing » great that financiers would not furnish 
mon for the work, doubting whether success 
were ossible. When taken in hand again, four 
years 1go, a part of the iron lined section proved 


to be in bad shape, so that progress under the 
old plans was impossible. The same diameter 
was maintained into New York, but the interior 
of the defective sections was strengthened and 
lined with reinforced concrete, and the diameter 
was decreased from the size for main-line traffic 
to the dimensions required for rapid transit 
traffic. The tunnel is to be used for a special 
rapid transit service as the weight and inpact 
of heavy main-line trains is believed to be 
beyond the strength of the tunnel structure 
to carry without exterior foundations to assure 
its stability. Indeed, the opinion may now be 
ventured that the original tunnel could never 
have been operated for such service, if indeed it 
could have been completed. Considering the 
time at which it was begun and the resources 
then available to the engineer, the undertaking 
was surpassingly bold. 

In contrast with the checkered history of this 
enterprise, we have the Pennsylvania tunnel com- 
pleted without serious incident, and according 
to the original project, in less than three years 
from beginning: built for the heaviest class of 
railway service; its shields meeting edge to edge 
with mathematical precision. Through the origi- 
nal id2a of external foundations fer the tunnel 
lining and the prospective success of these, it 
affords in fact a new type of soft-ground tunnel. 


Less than two miles east of the Pennsylvania 
Railroad’s Hudson River tunnels, and almost in 
their prolongation, are the East River tunnels, 
now under construction, another section of the 
same huge undertaking. The East River tunnels, a 
group of four single-track tubes, pass through 
material very different in its general nature from 
that under the Hudson, although similar in some 
respects to the material pierced on the land sec- 
tions of the Hudson River work. The East River 
excavation is largely in sand, gravel and rock 
which is cut across by sheets of soft and broken 
material in a way to make tunnel construction 
exceedingly difficult. The novel expedient of the 
Hudson River tunnel builders—foundations sunk 
from the tunnel down to firm ground—will not 
be required here. But the difficulties at the 
face of the tunnel are probably as great as those 
met by the Hudson tunnel builders in driving 
their land sections. 

Some months ago (in our issue of July 12, 1906) 
we illustrated the shield designed for the East 
River work. Students of tunneling will find it 
interesting to compare this with the North River 
shield, fully described in this issue. It will be 
seen that the two designs are fundamentally 
different: the East River shield, with its provi- 
sion for airlocks, its differential pressure, its 
material chutes, and its power-operated outer 
hood, represents an endeavor to make available 
in a single structure every resource of pneumatic 
tunneling. The Hudson River shield in com- 
parison is of extremely simple design; the power- 
operated sliding platforms, the removable hood 
and segmental doors are the only devices which 
have been added to the bare essentials of a hy- 
draulic shield. The difference is due to the pro- 
vision for differential pressure in the East River 
tunnels, with the purpose of maifitaining the 
working face under the worst conditions, while 
in the Hudson River shield the shield-diaphragm 
itself, in conjunction with thorough timbering of 
the face, was relied on for ensuring safety, con- 
tinuity and expeditious working. 

One might conclude, from the striking difference 
between these two shields considered either as 
structures or as working machines, that the dif- 
ferences in the material to be handled were re- 
sponsible, each designer aiming to produce the 
most suitable shield for his particular material. 
We are informed, however, that the Hudson 
River shield was designed without special refer- 
ence to the Hudson silt, but solely with a view to 
ensuring safe and expeditious working against 
the most treacherous face anticipated. The Hud- 
son silt was therefore by no means the governing 
feature. Greater difficulties were expected and 
were later encountered in the short sections of 
water-bearing sand and gravel, and in passing 
through piling, alternate rock and sand faces 
and riprap foundations, 


Railway maintenance-of-way expenses are in- 
creasing materially with the increase in traffic 
and particularly with the rapidly extending use 
of extremely heavy engines, but the relations of 
track condition and maintenance expenses to the 
trafic and equipment and the general operating 
expenses do not receive the importance which 
they merit, and in very many cases the track 1s 
not adapted to economically sustain the service 
now imposed upon it. That this is the case was 
shown during some of the discussions at the 
recent convention of the Roadmasters and Main- 
tenance-of-Way Association, several speakers re- 
counting their difficulties in holding the track to 
its proper line and surface under the disturbing 
influences of modern equipment and traffic condi- 
tions. 

The difficulties of the department are further 
increased by the troubles now found in obtain- 
ing and keeping in the track department men 
who are competent to have charge of modern 
maintenance work, owing largely to the low 
rate of wages and the few opportunities of ad- 
vancement which this service offers. 

The lack of definite and detailed records of 
maintenance-of-way expenses was discussed at 
some length in our issue of July 5, 1905, and at- 
tention is again called to the matter by the 
recent annual reports of a number of railway 
companies. The renewals of rails and ties repre- 
sent about 20% of the total expenses for main- 
tenance of way, and an examination of the 
annual reports of a number of railways shows 
that the tie renewals represent about 14% and 
the rail renewals 6% of the amount. Of twenty 
important railways aggregating about 45,000 
miles of line, the annual cost of rail renewals 
amounts to $4,500,000 and the tie renewals to 
$9,000,000, or $100 and $200 per mile, respective- 
ly. These figures are, of course, very indefinite, 
but they indicate the general trend of the expense 
account. 

The high cost of tie renewals as compared 
with that of rail renewals has been a feature 
of maintenance work for several years, and 
out of the twenty railways in question ‘only 
one shows a higher cost for rail renewals; that 
road is the Denver & Rio Grande Ry, with 
$340,923 for rail renewals and $257,896 for tie 
renewals. On the other hand, the cost of tie 
renewals is in some cases even three times as 
great as that for rail renewals. 

The figures given in the annual reports are 
too general to allow of any close deductions, but 
it is worth noting that on the Atchison, Topeka 
& Santa Fe Ry., which has made extensive use 
of treated ties for several years, the cost for the 
two items is very nearly the same: $1,384,264 for 
rails and $1,654,842 for ties. Under the general 
practice of lumping together the cost of main- 
tenance of track and structures, it is difficult to 
make any satisfactory analysis, but it can be 
stated that in the ten years, 1897-1906, this: 
class of expenditure on the Atchison, Topeka 
& Santa Fe Ry. increased from $975 to $1,479 per 
mile, the lowest figure being $781 per mile in 1902. 
On the Illinois Central R. R. these expenditures 
increased during the same term from $1,148 to 
$1,549 per mile, but they have averaged higher 
than on the former road, while the minimum was 
$1,127 in 1898. 

It would seem that the expenditures in the 
Maintenance-of-Way Department on many rail- 
ways have become of sufficient importance to 
warrant careful investigation, especially on. roads 
where the weight and amount of traffic show ma- 
terial increase, the investigation being made with 
a view to determining whether it might not be 
real economy to put- some heavy expenditures 
upon the construction of a track of more sub- 
stantial and permanent design, which could carry 
the traffic and equipment with less cost for main- 
tenance and repair, and with greater safety. 


> 


The article on an emergency air-lift equipment 
for deep wells, described elsewhere in this issue, 
is commended to the attention of our readers (1) 
as descriptive of an ingenious but simple piece 
of engineering work that might be applied else- 
where to advantage, and (2) as an example of a 
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short, practical article likely to interest many 
readers. There are few engineers, indeed, whose 
experience does not frequently supply material 
for articles equally valuable. Comparatively few 
such articles are written, largely because it is 
thought that length is a measure of the value of 
the article. No article is too brief, so long as it 
tells all that needs to be told to convey to a 
brother engineer how some problem has been 
solved in a novel or otherwise interesting and 
instructive manner. 


A FORWARD MOVEMENT IN THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS. 

The very successful annual convention of the 
American Society of Mechanical Engineers, held 
in New York City last week, impels us to call 
attention to the notable advance which this So- 
ciety is making. The total registration in attend- 
ance at last week’s meeting was 1,325, breaking 
all records for convention registration, not only 
for this Society, but for any other American en- 
gineering society, so far as we recall. No‘ other 
engineering society compares with the Mechanical 
Engineers in the matter of convention attendance. 
One reason for this, of course, is that the mem- 
bership of the Civil and Mining Engineering So- 
cieties is much more widely scattered, and also 
that a large proportion of the Mechanical Engi- 
neers are able to combine business with pleasure 
in attending the annual meeting at New York 
City. 

Making all allowance for such conditions as 
these, however, it is certainly true that the enor- 
mous attendance at the Mechanical Engineers’ 
conventions shows a lively interest by the: mem- 
bers in the Society’s work. 

It is, of course, recognized that one of the 
principal functions of this and of any engineer- 
ing society is the promotion of acquaintance and 
social intercourse among the men engaged in the 
same line of work. The social features have al- 
ways been prominent in this Society and account 
in some measure for the very large attendance at 
the Society’s conventions. It still remains true, 
however, of this as of other national engineering 
societies, that the majority of the members are 
seldom able to attend meetings of the Society, 
and the value of their Society membership—or 
what they get, in return for their annual dues of 
$15—is measured by the value of the Society's 
publications. 

It is therefore a matter of great importance to 
the Society's welfare that the quality of the 
papers presented at the meeting last week, rating 
them as a whole, was far in advance of those 
at any previous meeting in a long time. In addi- 
tion to this, the discussion on the papers was of 
real importance and value, and the whole meet- 
ing represented a most praiseworthy result in 
valuable technical work accomplished. 

Like most valuable results, the success of last 
week's meeting was not brought about by acci- 
dent, nor did it, like Topsy, ‘“‘just growed.”’ It 
represented some of the results of the work 
which Mr. Frederick H. Taylor has done for the 
Society during the year in which he has been its 
executive head. 

The man who is chosen to the presidential 
office of a national engineering society commonly 
regards the matter chiefly in the light of receiv- 
ing a great honor at the hands of his professional 
brethren: He attends and presides at meetings 
of the Society and its governing body, when he 
ean conveniently do so, and lends such dignity 
as he can to the office. There is, however, an- 
other light in which to view the office of Presi- 
dent, and that is as the executive head of a busi- 
ness corporation receiving and expending nearly 
$50,000 a year and accountable to several thou- 
sand shareholders for the economical and efficient 
handling of this income. 

As we have said above, President Taylor has 
been the executive head of the Society. He has 
expended a very considerable amount of time 
and money in reorganizing the Society's business 
affairs. Its work in printing and publication has 
been carefully investigated by an expert employed 
by President Taylor at his own expense, and 
changes in methods and in contracts for printing 


and publication have been made which will effect 
a large saving in the Society’s expenditures. In 
connection with this, the old plan of issuing ad- 
vance cppies of papers just prior to each meet- 
ing has been abandoned, and in its place the pub- 
lication has begun of a monthly “Proceedings,” 
in which the papers are printed as fast as re- 
ceived and, of course, before their presentation 
at a meeting. Coincident with these other 
changes has been the installation of a new Sec- 
retary, Mr. Calvin W. Rice, late Consulting En- 
gineer of the General Electric Co. While Mr. 
Rice has been serving as Assistant Secretary 
since last April, and has only been advanced to 
the position of Secretary at the annual meeting 
last week, it is only giving credit where credit 
is justly due to say that the high quality of the 
papers and discussions at last week’s meeting 
was largely due to Mr. Rice’s initiative and en- 
ergy. 

It is something of an innovation to select as 
Secretary of an engineering society an engineer 
of high standing in practical engineering work 
and have him devote his entire time to the So- 
ciety’s affairs. A frequent criticism of the Me- 
chanical Engineers’ Society in the past has been 
that the papers read before it were too largely 
contributed by professors and dealt with theoret- 
ical matters or laboratory tests rather than with 
practical present-day work of the engineer. It 
may be expected that the selection as Secretary 
of a practical engineer of wide experience will 
have a strong influence to reform the Society‘s 
work in this particular. 

We may set down here that the task of procur- 
ing first-rate technical literature for publication 
is harder in this field by far than it is in the 
field of civil engineering. Of third-rate, fourth- 
rate, and so on down the scale, an infinite 
amount is to be had for the asking—or without 
the asking. There are plenty of people who want 
to advertise themselves or their products. First- 
rate literature, however, is the sort that is of 
direct practical usefulness to the working en- 
gineer, and the attempt to secure this sort of 
papers is met too often by the refusal of business 
firms to permit the data obtained by engineers 
in their employ to be made public. This refusal, 
be it said, is due more frequently to red tape and 
to cast-iron rules regarding secrecy, than to any 
real injury which would be done to commercial 
interests if the data in question were made public. 
Nevertheless, the condition referred to exists and 
must be dealt with by those who are tackling the 
job of making the American Society of Mechani- 
cal Engineers the useful aid to the profession 
that it ought to be. Mr. Rice as Secretary is pre- 
eminently fitted for the work of educating our 
great industrial corporations to the advantages 
of technical publicity—of a different sort from 
that promoted by their own “publicity” men. 

In another respect, too, the Society is soon to 
enter on a new era in its existence. A few weeks 
hence it will leave the house on 31st St. where 
it has been quartered for sixteen years and move 
into the spacious new home of American engi- 
neering societies which has been created through 
Mr. Carnegie’s generosity, and which is to be the 
home as well of the Mining Engineers and the 
Electrical Engineers, the two ether “Founder 
Societies,” and also of a number of other engi- 
neering and scientific societies, of national or 
local scope. 

The attractive features of this new headquar- 
ters, with the library and social facilities which 
will be there available, are certain, we believe, 
to attract a large number of new members to 
the organization. 


LETTERS TO THE EDITOR. 


Typhoid Mortality and Fatality Among the Colored 
People at Washington, D. C. 

Sir: Referring to article on Prevalence and Causation 
of Typhoid Fever in Washington, in your issue of 
Nov. 8: Fig. 1, p. 485, shows a typhoid death rate of 
43.8 per 100,000 for the year 1905. On p. 486 it is 
stated that this number of deaths per 100,000 is divided 
between the negroes and whites in the following propor- 
tion: whites, 15.1; negroes, 28.7. It is also stated that 
the colored population is about 30% of the total, which 


makes the typhoid death rate for the whi: 
by themselves, 15.1/0.7 = 21.6 per 100. 
the negroes, 28.7/0.3 = 95.7 per 100,000 
by the author, the classification by races ‘ 
ticular bearing on the problem; still so grea: ; : 
seems very remarkable, and I write to inqu 
terpretation of the figures given is the cor: 
Yours truly, . 
Clarence W. Hubbell, M. Am 
Detroit, Mich., Nov. 12, 1906. 


[We have submitted the foregoing 
Mr. Horton and print his reply below 


Sir: I have reviewed carefully and with m. 
Mr. C. W. Hubbell’s criticism of the parag: 
Washington report referring to the relatiy: 
and mortality statistics among the white and 
race of the District of Columbia. His excepti 
taken, for I find that the mortality statistics » 
ously presented instead of the fatality or 1 
tistics. The paragraph in corrected form ;-} 1 wie 
as follows: cay 


Another classification was made between th: 
colored population. The colored population 
30% of the total population of the District, w 
fatality or lethality from typhoid fever (i. e ra 
of deaths to cases) among the colored race noid 
erably in excess of that among the white ; being 
in 1904, 22.42% for the colored race and 10.8) r the 
white race. In 1905 these percentages were 1) and 
11.66%, respectively. This is a very importan! “8 
it gives a considerably higher total death 
typhoid fever for the District than would o ft 
population were mostly white, as in cities loo. | fy) 
ther north. This classification by races has, 
no particular bearing upon the relative preval: f ty 
phoid fever for this year, since the conditio: r this 
year, so far as I could learn, are not mate y dit. 
ferent from that during recent years. 


I was pleased to have this inconsistency ca 
attention and hope the above will more clearly + 
the point intended to be brought out in my 

Very truly yours, 
Theodore H 
Consulting Engineer, State Department of }ieait! 
Albany, N. Y., Dec, 4, 1906. 


The Planetable and Stadia in Railroad Surveys. 


Sir: Your correspondent, Mr. John W. Hays, your 
issue of Nov. 15, 1906, criticizes what he calls ¢ 
“slighting and disrespectful manner in which th: 

of the planetable and stadia method of sur\ g i 
dismissed’’ in the writer’s book on Railroad Loca’ 
and intimates that this is so because ‘‘well-worn trai!s 
only have been followed. The writer fears Mr. Hay: 
has either not read the book in question thoroughly, o 
has not understood what it was desired to convey as '» 
the essentials of railroad location surveys, this latte 
possibly due to the author’s inability to properly express 
his meaning. 

The book in question is not intended to cover the 
whole field of surveying, as might be imagined from the 
first part of your correspondent’s letter; and the merits 
of planetable or stadia surveying per se are wo! there 
fore discussed, although their applicability or otherwise 
for railroad location surveys is pointed out. 

That the writer is an ardent advocate of the stadis 
(without the planetable) for reconnaisance, a ureful 
reading of the book will show, and his opinion is summed 
up in the following quotation therefrom: “It may per- 
haps be advisable to reiterate the author’s opinion a 
to the value of the stadia for reconnaissance for ra‘lroad 
surveys to the absolute exclusion of all other forms of 
instruments’’ and to amplify this, there is given « table 
for stadia reduction which as far as the writer knows is 
without precedent in any other book on railroad | catio! 
or for that matter in any other book on any branch 0 
railroad surveying. 

The planetable is not advocated, even for reconnals- 
sance, because the writer knows from actual experience 
with all methods, that the information which the ex 
perienced locating engineer (and none other should ever 
make a reconnaissance) needs from this reconna'ssalce 
when anything more than a compass and hand-!evel 's 
necessary, can be obtained more quickly and cheaply 
with the stadia, with notes recorded in a note-book, and 
platted afterwards (in camp at night), than by axy other 
method. Even in a dry climate, where no delay: might 
be anticipated from wet or damp weather, the writer 
would not use a planetable for this purpose, an‘ in aly 
climate where wet weather might be expe i, ‘he 
note-book method could be used on a great m*'y day® 
when a planetable could not. 


The use of the planetable on preliminary su: °ys \* 
this latter term is understood among railroad « ‘sneer 
in this country) is out of the question, as it wou’! almost 
seem your correspondent must know. In m ig the 
preliminary survey, for very many reasons too merous 
to even enter into here, but which are f: ar to 
locating engineers, it is necessary to stake out © ‘ine 0 


the ground, with one stake at least every hun‘: 4 feet 
it is also necessary t# take levels over this line > obtal? 
a profile of it. This being done, there is no (uestio® 


r railroad 


forms of 


a table 


reconnals- 
xperience 
1 the ex- 
ever 
naissance, 
\d-level is 
1 cheaply 
book, and 
any other 
iys might 
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od in any 
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any days 
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almost 
ng the 
merous 
ar to 
line on 

tred feet 
obtain 
juestiod 


-cember 13, 1906. 


ENGINEERING NEWS. 


621 


whe. ver that the general methods advocated by the 
au for taking the topography are superior in point 


of time required, and accuracy within the required 
liz to any others. This is not the writer's opinion 
al but the results of actual experience with very 


r old and experienced locators who have tried every- 

tt to get the best and cheapest methods of obtaining 
th necessary results. 

detailed topographical surveys of an area, where 

view is unobstructed by underbrush, the planetable 

ninently adapted, but the writer would ike to see 

» at your correspondent would do with one in getting 

craphy for say 300 ft. on either side of a line chopped 

igh 30 or 40 miles of dense ‘underbrush or fallen 

ver; and even in ordinary country it is quite fre- 

it that the line passes through stretches of a mile 

two in length where conditions. obtain which would 

; cclude the use of the planetable, even if it might 

used in the open portions; but even in the most open 

intry, once the line is staked out and leveled over, 

o men with a hand-level and cloth tape can take 
rore and better topography of the kind needed than 
tre planetable man with his umbrella bearer and four 

five rodmen. 

The adoption of the planetable for railroad work is 
sporadically urged from time to time by someone who 
has made a new discovery of its adaptability for general 
topographical work, but never by any experienced rail- 
road engineer, and the writer therefore, in spite of his 
ambition to branch out, is obliged to stick to the ‘‘well- 
worn trail’’ as far as the planetable is concerned for 
railroad location surveys.. 

Too many engineers lose sight of the fact that the ulti- 
mate requirement of a location survey, is the located 
line, staked out on the ground, and all other processes 
are, or should be, means to that end. Topography is 
necessarily, in quantity and accuracy, varying with the 
country and kind of line required. The great prejudice 
which has existed, and to a certain extent still exists, 
among many engineers who are responsible for the 
amount of money expended on surveys (and not a few 
of their subordinates lose sight of the fact that there is 
a limit, sometimes very small, in- this regard) is due 
to the oftentimes excessive cost of getting it, in propor- 
tion to its value to the final result, and it is claimed 
by the author of ‘‘Railroad Location Surveys and Esti- 
mates” that this final result, namely, ‘‘the staking out 
on the ground of the best line the country affords’ under 
the conditions imposed, may be obtained most quickly 
and cheaply by the general methods advocated therein; 
with necessary modifications to meet local conditions. 

Yours very truly. 
F. Lavis. 

Mt. Vernon, N. Y., 

Nov. 26, 1906. 
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“The Lesson from Recent Failures of Reinforced Con- 
crete Structures.” 

Sir: I rejoice to see how energetically you have opened 
fire upon bad work in reinforced concrete. It is high 
time. I believe more can be found in outright defects of 
design than has been shown up yet. Sometimes this bad 
design has not seemed the absolute proximate cause of 
just what happened but it is an excellent indication of the 
probability of other bad work likely to be a proximate 
cause and it is taking inexcusable chances to tolerate such 
things, whether they have been found to be proximate 
causes in actual failures or not, 

Very truly yours, 

Boston, Mass., Dec. 4, 1906. 


Sir: Your recent editorial on the lesson from failures 
of reinforced concrete structures ig an able opinion ren- 
dered at a proper time. 

However, there is one feature not touched upon which 
applies, more or less, to all work of this class, and that 
is the uncertainty as to how the work is actually exe- 
cuted. In spite of the most carefully prepared plans, 
it does not follow that the structure will be built exactly 
as shown on the plans, unless the greatest care and 
vigilance is observed. 

In other words, the steel called for is not always 
inserted. The omission may not be intentional, by any 
means, Im one case of failure, known to the writer, the 
steel was furnished by the owner, which Should have 
been inserted in a lintel ever an opening in a foundation 
wall, but through an oversight this was omitted. This 
would never have been known if it had not been for the 
act that the lintel fell of its own weight after the 
rms were removed. It is easy to see that one such 
error or omission suffices to imperil perhaps the integrity 
an entire structure, so that unless, during the process 
of construction of reinforced concrete, every operation is 
refully observed at all times, it is impossible to say 
\t the structure was built according to the plans. So 
at your correspondent in giving his views on the 

xby Hotel disaster, takes too much for granted when 
te eliminates the floor system from all suspicion, and 
fires the blame either upon the finished columns, or the 
tmperary wooden supports under the roof, or botb. 


The plans and photographs so far contributed by your 
correspondent are instructive, inasmuch as they show in 
a measure that the design was faulty at least in the 
connection of the girders to the columns, where it is 
customary to provide for the continuity by the use of 
knee braces under the girders. Moreover, the reinforcing 
over the points of the support, shown for the girder in 
Fig. C, p. 556, is deficient when compared with the rein- 
forcing in the middle of the span. It is to be hoped that 
complete plans of this structure will be published, so 
that your readers can perhaps learn for themselves the 
cause of this terrible disaster. 

In view of all the uncertainty that exists in all forms 
of reinforced concrete structures, before and after the 
forms are removed, the writer believes that this form of 
construction is only a stepping stone to something better, 
and that a combination of steel and concrete will be 
evolved which will eliminate all the uncertainties now 
encountered in this form of construction, and which will 
enable the designer to lay out his work on definite lines 
of safety at all times, and which will be more in line 
with the methods heretofore employed in the design 
of engineering structures. 

Yours truly, J. W. Schaub. 

Monadnock Block, Chicago, Dec. 3, 1906. 
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Sir: From a paper published in your issue of Nov. 
29, 1906, under the above title, one may get the con- 
viction that reinforced concrete buildings are not only 
less safe than all other kinds of structures, but are Gan- 
gerous, and as such, their use should be restrained. 

It seems to the writer, on the contrary, that reinforced 
concrete buildings are one of the safest which can be 
built. Any owner of a reinforced concrete building may 
be sure to possess a very safe one, which will grow 
stronger with time, as the concrete grows harder and 
harder. Should the building be of a poor design, or of 
poor workmanship, it will collapse under the test, or as 
soon as the centering is removed. It is easy to state 
that all failures of reinforced concrete buildings occur 
during the construction, and we should say, not that the 
building itself, but its construction is a very dangerous 
one. The design may be a perfect one, the materials 
used and the workmanship as to the concreting and 
placing of the reinforcement may be first-class, but if 
the centering is not strong enough or if it is removed 
too soon, disasters such as those at Long Beach, Cal., or 
at Kodak Park in Rochester, New York, may take place 
and cause loss of human life. . 

Failures of reinforced concrete structures are known 
to most architects and owners, and in most specifications 
you will find very rigid requirements concerning the 
brand of cement, the qualities of the stone and sand, the 
cross-section area of the steel, etc., but you will not 
find a word concerning the wooden centering. If the 
architect or owner has an independent engineer to see 
that the work is well done, this engineer will in most 
cases watch the ratio of the mixture, the cleanness of 
the stone and sand, and the sizes of the rods embedded, 
but he will not watch the centering. 

It is not always the design of the reinforced concrete 
building, but the design of the centering which is all 
left to the contractor; and as the centering is not speci- 
fied in the contract, and is to be removed, the contractor 
tends to use the cheapest lumber he can procure, and is 
always in a hurry to remove the forms and use them 
again and again. It seems to the writer that at the 
Bixby Hotel the contractor had used for the roof center- 
ing all the old and broken lumber that he could find on 
bis job. The centering built with this lumber gave way 
and the concrete from the reof fell en the next floor, and 
as this floor was fresh and only designed for 60 Ibs. 
per sq. ft., the heavy lead went threugh and caused the 
deplorable disaster. 

It seems further to the writer, that it is not a recom- 
mendable practice to fix the time after which the cen- 
tering may be removed. The first condition is, that the 
concrete should be thoroughly set and the time limit is 
not always enough. A better practice is to concrete sam- 
ple blocks with the same mixture and let them set 
under the same conditions as the structure, and test 
them before removing the centering. The setting of the 
concrete, especially in cool and wet weather, is not 
always the same, though the cement be of the same 
brand. 

The writer hag in his practice used this plan and ob- 
tained interesting hints as to the time of removing the 
centering. A safe practice is further to watch the cen- 
tering during the concreting; by meaus of wooden strips 
fixed to the level and plumb bob on the centering, any 
moving of the centering may be recognized soon enough 
to stop the concreting and to prevent an accident. Also 
the removal of the centering should be done very care- 
fully and the concrete structure watched, and the re- 
moval stopped, if necessary to prevent a collapse. 

Yours very truly, 
Michael Morssen. 

71 Saint Alexander St., Montreal, Dec. 3, 1908. 
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Sir: I notice several articles in your paper of late 
date, suggesting the advisability of always employing an 


engineer to design and supervise concrete steel construc- 
tion work, and these articles ordinarily suggest that the 
other means of proceeding where an engineer is not em- 
ployed is to allow the contractor to suggest designs 
and proceed with the construction, according to his own 
ideas. 

Now there is no question but what a competent engt- 
neer or architect should design and supervise all con 
struction work, whether steel, concretg, or whatever else 
it may be, but may not this engineer also be a con- 
tractor, and may not the work be as safe in his charge 
where he is under bonds to secure required results, as 
well as having his reputation at stake, as though it is 
turned over to an engineer who quite often has no 
financial responsibility, and who may or may not be well 
informed in reference to the work which he proposes to 
design and supervise? 

It is not my purpose to suggest that less than the. 
ordinary care should be exercised in the selecting of the 
designer, or in the supervision of the work, as it is my 
opinion that the ordinary care as taken is not sufficient to 
secure such reeults as the owner expects, and should 
have, but the question is as to how the owner jis most 
likely to be able to secure the services and results 
required. 

There are at the present time, a multitude of engi- 
neers and architects who are advertising themselves as 
concrete specialists, and who are designing reinforced 
concrete work, but who have no financial strength, past 
record, or valuable results to their credit as evidence of 
their fitness to successfully undertake the class of work 
which they propose. We also find that there is hardly an 
engineer or architect throughout the several states in 
which we do business who is not ready to claim him 
self capable of designing and superintending reinforced 
concrete construction work, and the bulk of the small 
and ordinary size jobs are designed and inspected by 
such parties. There are a multitude of small failures in 
such work all over the country which do not come to the 
notice of the press, because of no special damage done, 
and because the extent of the failure is not sufficient to 
attre-* attention, and the cause of these failures are, in 
my opinion, as often the fault of the design and super- 
vision as the ignorance, and carelessness of the builder, 
which, as a usual thing, are surely up to the limit 

We have lately seen constructed under directions of 
architects and engineers 20-ft. floor spans made of rein- 
forced cinder concrete 7 ins. to 71% ins. thick, made in 
proportions of 1:2%:5, reinforced with light (16 gage) 
expanded metal and %-in. to %-in. round rods 19 ins. on 
centers, with the reinforcement often raised above the 
center of the slab in middle of span and a common thing 
for it not to reach to the bearing on the beam, stopping 
at any convenient place close to the beam. 

We have also seen reinforced stone concrete columns 
and girders carrying cinder floor slabs up to 16-ft. span, 
with no adequate design for properly joining the beam 
and floor slab together so as to secure such compressive 
strength as there may be in the cinder slab, and designed 
upon the basis of the entire beam being constructed of a 
stone concrete, including the benefits to be derived from 
the T in the floor slab. Many other equally unreasonable 
propositions are constantly coming to attention and being 
offered by architects and engineers who claim to have 
knowledge in reference to such construction work. 

There are any quantity of jobs throughout the country 
that are building upon such designs, and which either fall 
through, or in some other way show such weakness that 
the designs are changed, or are supported by additional 
columns or other supports before the construction work is 
completed, while many of such jobs are turned over to the 
owners for use with a factor of safety of less than two, 
and, in some cases that I have known, without sufficient 
strength to carry the load the floors are designed for, 
bogus tests having been made with knowledge of those 
in charge, and the work accepted to avold complications 
and the necessity of placing the responsibility for the 
failure. 

We know of floors large in extent and in public use 
that have sagged from the dead weight 4 ins. in the 
centers, and would to-day drop out if loaded to their 
supposed safe capacity, known by the owners to be 
in such condition, who have no recourse because there 
is no way to fix the responsibility on responsible parties. 

Now, should the contractor submit designs such as have 
been referred to, and such as are constantly causing 
small failures throughout the country, there would be 
no question as to his responsibility, and the owners 
would have recourse, but under existing conditions the 
ordinary contractor, without even as .much knowledge 
as the architect as to the kind of construction that can 
be safely executed, undertakes the work, and when it 
fails, it is up to the owners and architects to find 
means of making it good. We question very much if 
there is to be any benefit derived from the employment 
of the ordinary engineer or achitect who claims to be 
informed upon these subjects, rather than to let the work 
to a responsible contractor who can make his guarantees 
good by bond and his financial responsibility. 7 

However, we recognize the fact that there are a few 
really capable engineers in this line of work, whose 
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designs, if properly carried out, will secure good re- 
sults, but it is also a fact that the bulk of these 
capable engineers are either in the employment of con- 
tractors, or are themselves executing work under con- 
tracts. We believe that four-fifths of all the reinforced 
concrete construction work going on throughout the 
country that is not designed by the contractors, or those 


_in their employment, is being designed by the class of 


engineers and architects who have practically no know- 
ledge of the business, no valuable experience, and no 
financial responsibility, and who are putting up a great 
deal of work that either fails entirely, or would fail if 
it were tested to anything in the neighborhood of the 
supposed breaking capacity. I would suggest to the 
owner who is not willing to take the guarantee of a 
financially reliable and experienced contractor, that he 
must closely look and investigate further than the letter 
head and the sign over the door, if he would succeed 
in his efforts to employ an engineer to design and super- 
vise his work with the expectation of securing better and 
surer results. However, all that I have said is not 
more applicable to concrete construction work than to 
other kinds of construction. 
Very truly, 
C. L. Bartlett. 
Cedar Rapids, lowa, Dec. 4, 1906. 


Sir: Referring to your report on collapse of the Bixby 
Hotel at Long Beach, Cal., the collapse of a reinforced 
concrete building at Kodak Park, Rochester, N. Y., and 
also the collapse of one flogpr of a reinforced concrete 
building in North Milwaukee, all of the same type of 
construction, it may not be amiss to bring up for dis- 
cussion the question of the cause of these failures, for 
the reason that every failure in reinforced concrete is a 
detriment to those engaged in it, notwithstanding the 
fact that reinforced concrete buildings, in general, exceed 
in strength what we figure them, and that nearly all 
failures occur in process of construction. 

Take for example the Bixby Hotel; the writer, as an 
engineer, might not question the safety of a construction 
put in with good concrete and given a year’s time to 
set; he would not, however, care to assume the responsi- 
bility of erecting it for the reason that he would not 
consider the concrete sufficiently tied together to make a 
thoroughly safe proposition for the removal of the 
forms at the usual periods. The splicing of bars, even if 
well lapped, in a member as important as a beam is 
not to be encouraged; neither, in the writer’s judgment, 
should the use of reinforced columns without reinforce- 
ment in the shape of lateral ties or hoops, and a very 
fair percentage of vertical reinforcement, a condition 
which the writer would not consider to be satisfactorily 
fulfilled with the bars used. In his own methods of 
construction, the writer laps the bars by the columns, 
making the major section of the continuous reinforce- 
ment able to take shear, and in the floor panels, wherever 
practical, reinforcing int two or more directions. Failure 
of such panels would take place more like the sagging 
of an old basket. They would sag, for example, a foot 
or fifteen inches, stretch some of the steel, and then 
carry a largely increased load before the slab would 
assume a new catenary in form. 

Another question which enters into reinforced concrete 
construction is that of the rapidity with which the cement 
hardens. Cold retards its setting. Comparatively few 
workmen realize this fact and many contractors are 
entirely heedless of it. The writer has had some trouble 
of his own on this score. A contractor on one job, while 
faithfully promising to heat the materials, put in con- 
crete mixed with cold water and comparatively cold ma- 
terials. The concrete was placed in December, froze 
up, and stayed frozen until March, when it thawed out, 
and was almost as soft as the day it was put in. The 
writer directed that the centering remain in place until 
the following May. By treating this concrete with water, 
we secured a material which is fairly satisfactory. Had 
the centering been removed on this piece of work, there 
would certainly have been a worse smash than that re- 
corded in the Bixby Hotel. Properly treating the con- 
crete and realizing the nature of the process of setting 
is one of the requisites of success in the line of reinforced 
concrete. In all cases in cold weather, before remov- 
ing the forms, the concrete should be carefully examined 
to see whether it has set or simply frozen. If a sample 
piece commences to sweat when placed in a warm room, 
it is fair evidence that it is unsafe to remove the forms. 

The following is perhaps a possible explanation of 
trouble in handling concrete where the conditions are 
favorable as regards heat. In Winnipeg, last summer, 
we found that crushed stone, lying in the sun on the 
sidewalk, absorbed so much heat that it would cause 
the cement to partially set before we could get the 
concrete in place, and that thorough wetting down of 
the stone pile was necessary before the mixture would 
work properly. 

In working with tile, under conditions where the tile 
becomes heated by continued exposure in the sun, unless 
similarly treated, the concrete might be too rapidly dried 
out and fail to properly crystaNize and harden. For that 
reason, similar precautions should be taken in handling 


the work. Thus, it is essential to handle the materials 
intelligently, whether in hot or cold weather. 

Another feature to which attention should be called is 
the combined use of tile and reinforced concrete. It is 
a fair statement that 90% of the so-called reinforced 
concrete failures are due to the following improper use 
of this combination. Where tile is used with reinforced 
concrete, the tile absorbs the water from the mixture 
quite rapidly, causing it to appear apparently hard in 
a shorter time than where the whole mass of the slab 
is concrete. Hence, the constructor is apt to remove 
the centers earlier than where the construction is con- 
crete throughout, taking great chances as far as the 
safety of the construction or the men engaged on it are 
concerned, Again, this combination does not possess the 
strength of the all-concrete type, and while it is satis- 
factory for light construction, when thoroughly set, it 
probably possesses, in reality, less strength, and is less 
reliable than the lightest work put up with reinforced 
concrete throughout. While the writer maintains that 
there is no better type of construction than reinforced 
eoncrete, properly handled and honestly executed, we 
must consider the characteristics of the material if we 
are to meet with success in this line of work, just as 
we do with steel, timber or any other type of con- 
struction. 


As to the editorial remarks, recalling to your readers 
the “‘palmy days of highway bridge building, the days 
when the collaboration of county commissioners, bridge 
agents and pools, with careful exclusion of the consulting 
engineer, resulted in the erection of a merry lot of 
spider-web highway bridges all over the country,” the 
writer has not observed that these days have, in any 
wise, ended, and the reinforced concrete business of 
to-day, as handled by some architects in designing by 
the “by guess and by God’? method employed in the 
early days of highway bridges, is too frequently followed. 
For example, a case that the writer heard of through a 
fellow engineer connected with an iron company, was 
that of an architect ordering %-in. round rods for the 
reinforcement of a slab and after he got them on the 
job, they looked rather large, and he wanted to know 
if he could not change them to 5/,,.-in.! The writer has 
observed cases where the owners are paying 32 cts. per ft. 
for reinforcement designed by their architects for a 
building in which 13 cts. worth of steel would have fully 
developed the strength of the concrete. While these 
radical examples would, of course, meet with general 
criticism, what shall we say of the author of a standard 
text-book “who publishes a column formula suggesting 
a single round rod in the center of a concrete column 
as being suitable for scientific reinforcement, or again, 
what shall we say of the man who rushes into print 
with formulas for figuring slabs that will not test within 
800% to 500% of the strength which properly executed 
work will develop, the objection to these incorrect for- 
mulas lying largely along the line of the encouragement 
of inferior, unscientific and even unsafe types of design. 

It seems to the writer that as the early work in rein- 
forced concrete naturally reflects or imitates methods 
adopted in other types of construction, such as timber 
or steel, those who have made a business of writing 
treatises on concrete have tried to adapt theories appli- 
cable to timber and steel types of construction directly 
to concrete and that eight-tenths of these authors have 
never personally erected a structure and have had actu- 
ally no practical experience in the line in which they 
set themselves up as authorities. The business of 
construction in this line, in the writer’s judgment, can- 
not be learned by sitting in an easy chair, reading 
treatises upon it, and discussing it from the mathematical 
standpoint without definite knowledge as to the accuracy 
of the assumptions upon which the mathematical discus- 
sions are based. One must be familiar with putting in 
the work and every condition which is met in actually 
handling it, nor should he expect the uninitiated work- 
man to assume the responsibility, which is frequently 
thrown upon him, as to the time suitable for removing 
the centering, and other questions of like importance. 

In your editorial, you make the statement that the 
gray of our concrete structures is already too much 
stained with blood. That there have been unfortunate 
errors of judgment resulting in loss of life, the writer 
does not gainsay, and the example you illustrate of 
the Bixby Hotel is a most unfortunate one. On the 
other hand, your statements by inference can be taken 
to mean that, with other types of construction, there 
is not the same chance for negligence and loss of life in 
executing the work. This is a point to which, if the 
inference is well grounded, the writer wishes to take 
pointed exception. In his experience as an engineer in 
the design of steel structures, he will say that sdme- 
where between a half-dozen and a dozen men have lost 
their lives on the various buildings or bridges that he 
has designed, and that in no case was anything left 
undone on the part of the designer to make the execu- 
tion of the work safe for these men. 

We come now to the question of comparative risk in 
the erection of steel skeletons and of concrete work. 
While loss of life has occurred in putting up structures 
that the writer has designed in steel, not a single case 


of accidept has occurred on the numerous structur 

up in reinforced concrete that the writer has de; 
This is due to the fact, as one of the workme: 
has been employed on both kinds of construction 

put it: “In the erection of a concrete structure, 
always had a floor to stand on and were not worki: 
a grid-iron of steel many feet from the ground 
perhaps coated with frost, as it would be in the « 
geason. 

As regards failures, outside of those like the | 
Hotel which occur during the erection of the work 
which class of accidents can be eliminated by the e, 
tion of greater conservatism in design, providing ra 
ally for the weaker condition of the concrete at the 
of removal of the forms, and a higher degree of in 
gence in handling the work, I think the editor wil! - 
that it is hard to find even a single record of failu 
a reinforced concrete building that has stood for a ; 
of six months after the work was placed, for the ey 
reason that the concrete is increasing in strengt! 
the process of hardening goes on, for months and y: 
while with other types of construction, the mate; 
are deteriorating rather than improving. 

There are unfortunately many reckless contractor: 
well as designers who will try to break into this 
Hine of business without experience and without secu 
competent advice. It would perhaps be for the ben 
of the industry if those who are allowed to execute 
work should be compelled by law to secure a lice 
before being allowed to take charge of the execution 
design of a piece of work, and that such licenses sho 
be issued only upon the satisfactory showing of the ; 
plicant, as to his engineering ability and practical ex; 
rience in this line of work. There are, of course, ma: 
difficulties in the way of treating all justly under su 
requirements, but it would seem that the public saf: 
would warrant some regulation. 

Very truly yours, 
Cc. A. P. Turner, 
President, N. W. Cement Products Agsn 
816 Phoenix Blidg., Minneapolis, Minn., Dec. 3, 194 
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Sir: Under the title of “The Lesson from Recent 
Failures of Reinforced Concrete Structures,’’ you go to 
some length in condemning the present method of co: 
structing work in this line. You commence with the 
statement that ‘‘Carelessness, incompetence and unscru 
pulous skinning appear to have almost reached the limit 
in reinforced concrete construction.’’ You continue by 
comparing the conditions with those which existed in 
the highway bridge business some years ago. Further 
on in the article referred to, you make the following 
statement: ‘‘And nothing is better established in con 
struction work than that contractor and contractee are 
necessarily opposed interests, in whose contest for ad 
vantage there are required, to conserve fairly the interest 
of both, not only the voluminous provisions of contrat 
law, but also the watchful eye and directing work of an 
impartial referee, the engineer.’’ . 

In a general way all of the above statements may 
contain some substance of truth and even fairness; but 
in some particular cases which have been the direct 
cause of bringing forth this article, all of the above 
intimations and accusations are without any substance 
of truthfulness, and do not apply in any particular wha' 
soever. 

One of the accidents which happened recently, and 
which contributed to inspiring the article above referre! 
to, occurred on some work which was being done for the 
owners on a percentage basis. When work is done for 
the owner under such an arrangement, there is cer 
tainly no chance of the owner and the contractor having 
rily opposed interests,”’ and there is certainly 
need to invoke the ‘‘voluminous provisions of contract 
law,’’ nor the ‘‘watchful eye and directing work of «0 
impartial referee, the engineer.’’ 

In the case in question, the owner purchased the m: 
terial, the contractor furnishing him with all possib'e 
assistance in this respect, and the benefit of his ex- 
perience as well. There was surely no object to \« 
gained by the purchase of the inferior material. 1! ° 
materials were inspected not alone by the contracto: + 
employees, but by the engineers and inspectors retain 
by the owner. As to “unscrupulous skinning,”’ th: 
was not the least inducement for any skinning at 
either in design, materials or workmanship. The ¢ 
tractor was to receive his percentage on the total « 
of the work and, in return for his percentage paid 
profits, the contractor to assume all the risk from . 
cause whatsoever on this work. Does it appear rea: 
able that under these conditions a contractor w 1 
voluntarily endanger not only his reputation but 
money as well, by skinning down the design or 
sanctioning the use of inferior materials, or by 
mitting carelessness on the work? The accusation 
carel and i petence on this particular » 


must be combated in all fairness. Carelessness 

have existed, and incompetence may have existed, 
if so, the contractor had ,no* inducement from a m: 
standpoint or otherwise to tolerate either condition. 
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alaries and expenses of all employees on the work 
we aid by the owner. It was only necessary for the 
re tor to pick out or engage such men as seemed 
be uited for the work and send them to the job. 


T salaries and expenses were borne as before stated, 
t » owner. Under these conditions, why should the 
‘ .ctor wilfully select careless and incompetent help’ 
\ 4 it not be more natural that he should feel trom 
‘ - standpoint the desirability of selecting the’ best 
t possible, even regardless of price in order that 
own risk assumed under his contract should be as 
as possible? I do not believe it possible that con- 
work will ever receive more careful inspection 
| from contractors and the owners than did this par- 
jar work which I am referring to herein. The 
ers had their own inspectors on the work constantly, 
le any operations were in progress. In addition to 
ir inspectors they had several engineers who spent 
ir entire time in general supervision of the con- 
ctor’s operations. The ‘‘watchful eye’’ was not lack- 
in this case at all; in fact, it was as prominent as 
searchlight on the night boats along the Hudson; but 
result after all the care that was taken, has been 

» disastrous failure with a list of dead and injured. 
Yhe writer does not believe that you are acting fairly 
nen you rush into print with the explosions of some 
cited editorial mind in regard to a matter about which 
he evidently knew nothing, but guessed much. Criti- 
cism is but natural in the case of a deplorable wreck 
costing human lives, no matter what conditions may 
pertain to the work in question. There must be a 
cause for any accident; but should not this cause be 
sought for in a sane, cool, common-sense manner, and 
without making hasty and absolutely misleading con- 
clusions? There are many possible causes of the par- 
ticular failure which the writer has above referred to, 
but it is doubtful if any man or body of men can 
single out one particular cause from the rest and assert 
with any degree of confidence, that the accident and 
resulting casualties were altogether due to that cause. 
This much, however, we can assert, that the accident 

was not caused from any of the following reasons: 

FIRST: The system used, which has been tried under 
most severe conditions, and so far as the system is 
concerned, was severely tried in this particular acci- 
dent, as tons of material falling from the roof to the 
next floor below did not damage the floor in any way 
whatsoever. As a system of reinforced concrete the con- 
current opinion of the engineer and architects would 
agree as to the merits of the particular system used. 

SECOND: No skinning of designs would have bene- 
fited the contractor in the least, and certainly would 
not have been desired by the owner, as no motive existed 
for skinning the construction. Then we believe it safe 
to eliminate this as a contributory cause of the accident. 

THIRD: Carelessness and incompetence no doubt 
sometimes masquerade in the guise of well-paid and 
well-recommended men. But no contractor would find 
it to his interest to gamble his own money on the work 
done by careless and incompetent men, at any rate when 
the owner is paying the salary account. 

FOURTH: This accident could surely not have oc- 
curred from lack of engineering supervision. The owners, 
engineers and inspectors were very much in evidence 
on all the work and at all times. Their orders were 
law, and I think that “lack of the watchful eye’’ must 
be eliminated as a cause of this accident. 

I consider that all of the above causes of this acci- 
dent might be eliminated, and if so, then your article 
above referred to might also be eliminated. 

It is difficult to imagine that a contractor could be so 
hare-brained, so blind to his own money interests, even 
though he might be indifferent to death and disaster to 
his workmen, as to deliberately go ahead and employ 
careless and incompetent help, when good assistance 
would cost him no more, knowing that if through care- 
lessness or incompetent help an accident should result, 
his. profits would be swallowed up ten times over. If 

difficult to see why a contractor should do these 
‘uings or why he should prefer to skin down designs 
cr use poor materials or poor work, when any or all 
of these things would endanger many times the amount 

‘' his profits, and not add one penny to his income, even 
hough no accident resulted. 

in the spasm of hysterics which evidently followed 
~everal accidents to reinforced concrete construction re- 
cculy, we think you have gone beyond the mark of sane, 

fe judgment. Why not grow a little more hysterical 
the deaths which are occurring almost every day in 

Belmont and other tunnels about New York City? 
y not hold up these engineering enterprises as stained 
‘nh blood? We will agree that reinforced concrete 

truction can no doubt be made safer, as experience 

& its dearly-bought lessons show the way; but we 

‘ that you will not use the columns of the Engi- 
ring News to boldly assert that contractors are so 

ferent to human life as well as to their own money 

rests in actual cash, as to be indifferent to possible 
lents or failures in this line of work. One failure 
‘' cost more than the profit to be made on many 


buildings of ordinary size. And assume, if you will, 
that contractors are bloodthirsty, reckless murderers, 
at least you have given them credit in your article for 
being alive to the value of the dollar. If so, no con- 
tractor of sound mind would take any chances of having 
an accident, if human skill could avoid it. 
Yours very truly, 
F. E. Webber. 
I Madison Ave., New York City, Dec. 6, 1906. 


We might take much space for replying to 
Some statements in the above letter, but we shall 
content ourselves with a hysterical reference to 
Mr. John B. Leonard’s report on the Bixby Hoiel 
failure on p. 599 of our last issue. Mr. Leonard 
there stated that computation showed compres- 
sion stresses in the concrete columns of 750 lbs. 
to 1,100 lbs. per sq. in. To show the significance 
of these figures, we make a quotation from a 
paper on concrete construction by a high au- 
thority which is to appear in our next week's 
issue. 

Don’t stress your concrete in compression higher than 
300 Ibs. per sq. in. (mixture 1:2:3) in beams, columns 
or arch-work, unless you are going to have first-class 


inspection. 400 lbs. per sq. in. is high enough when 
the work is going to receive the best class of inspection. 


> 


Notes and Queries. 
Mr. G. E. Johnston, Louisville, Ky., writes: 


Can you or your readers furnish some information 
in regard to force or ‘‘suction,’’ caused by a moving train 
tending to draw bodies under the train? The question 
has been brought before me, and on looking into it, 
I find no data on the subject as far as I have searched 
up to this time, though there are several works that 
approach it more or less, but when it comes to actually 
treating of the force in the direction mentioned, they 
do not do it. 


We do not see how it would be possible to give any 
absolute values for this force since it would vary with 
variations in conditions such as the force and direction 
of the wind, the state of the barometer, and most of 
all with the position where the measurement was taken. 


H. L. R., Louisville, Ky., writes: 


We have prospective work in reinforced concrete, 
the building of a distillery, in which there are proposed 
to be built several mash tubs of concrete. These tubs 
are to be 19 ft. in diameter and 6 ft. deep. The maxi- 
mum temperature, which is reached in a short space of 
time, is 212°. The information we desire to obtain is: 

1.—Can these tubs be reinforced and overcome the ex- 
pansion satisfactorily? 


2.—If the tubs are built in the ground would any ad- 
vantage be gained? 


3.—Can they be built of monolithic concrete if built in 
the ground? 


4.—Will the concrete tubs taint the mash after they 
have been thoroughly cleansed many times? 


See ‘Reinforced Concrete’ by Buel and Hill, 2d. ed., 
Engineering News Pub. Co., 1906; Chap. X. on “‘Exam- 
ples of reinforced tank and reservoir construction.” It 
is probable that a tub built in the ground would held 
its heat a longer time than if exposed, and would be 
less likely to give trouble from temperature cracks in 
severe winter weather. We see no reason why concrete 
would taint the mash more than would steel, stone or 
any other material out of which the tub might be built. 


ANNUAL MEETING OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS AT NEW YORK CITY. 


The American Society of Mechanical Engineers 
held its annual meeting on Dec. 4 to 7 at New 
York City, but not in the Engineering Building 
as had been announced two months ago. The 
courtesy of the New York Edison Co. gave the 
society the use of the assembly rooms in the 
company’s substation at 44 West 27th St., while 
the annual reception was, as usual, held at 
Sherry’s. 

The meeting was opened on Tuesday evening, 
Dec. 4, by a general session (or “social reunion,” 
in the vernacular of the society’s announcements), 
at which the Presidential Address of retiring 
President Frederick W. Taylor was read. Four 
professional sessions followed, respectively Wed- 
nesday morning, afternoon and evening and 
Thursday morning, bringing the final adjourn- 
ment on Thursday noon. Thursday afternoon the 
New York Central & Hudson River R. R. took 
the members of the society on a special train over 
the electric portion of its terminal lines to its 
Port Morris power station. The annual reception 
was held on the evening of the same day. Friday 
was given up in its entirety to what was prob- 
ably the most noteworthy trip that the society 
has made in recent years—a visit to the Sandy 
Hook (N. J.) Proving Grounds and the coast de- 


fence fortifications on the Hook, under the guid- 
ance of Brigadier-General Arthur Murray, Chief 
of Staff; Brigadier-General William Crozier, Chief 
of Ordnance; Colonel Charles .S. Smith, Com- 
mander, and other officers. The large party 
of visitors enjoyed a half day’s tramp through 
sand, sharp winter cold and a gale of wind, 
inspecting coast defence guns, targets, range- 
finders and the like, and watching gun-fire 
in various calibers from 10-in. shell fire from 
guns and mortars down to one-pounder sub- 
caliber firing in the 12-in. disappearing rifles of 
Fort Hancock. Half a dozen foreigners with the 
party were personally conducted by an officer 
detailed for the purpose and were shown special 
courtesies in the comfortable Headquarters while 
the citizen visitors made their chilly trip through 
the fortifications. 

The society business transacted at the meeting 
was unusually small in amount. Two amend- 
ments to the constitution, which will be voted on 
during the coming year, were called up, but 
neither discussion nor amendment was offered. 
One of these amendments is of very general in- 
terest, as it adds a Research Committee to the 
list of standing committees of the society, and if 
passed will thereby introduce a new and perma- 
nently important feature inte the society's profes- 
sional activity. The other amendment aims to 
create the post of Honorary Secretary, and pro- 
vides for filling it by appointment of the Council, 
once each year. The annual report of the Council 
was also passed over without discussion. 

The count of the ballot for election of officers 
for the coming year gave the following result: 
President, Prof. F. R. Hutton (New York, N. Y.); 
Vice-Presidents, John W. Lieb (New York, N. Y), 
P. W. Gates (Chicago, Ill.) and Alex. Dow (De- 
troit, Mich.); Managers, A. J. Caldwell (Bridge- 
port, Conn.), G. M. Basford (New York, N. Y.) 
and A. L. Riker (Bridgeport, Conn.); Treasurer, 
Wm. H. Wiley (New York, N. Y.). It is of 
interest to note that the ballot for President Hut- 
ton was the largest ever cast for a President in 
the Society's history. 


TECHNICAL PROCEEDINGS. 

In reviewing the professional work of the meet- 
ing, we must place at the head in importance as 
well as in time the monumental Presidential Ad- 
dress of Mr. F. W. Taylor (Philadelphia, Pa.), 
“The Art of Cutting Metals,” a document which 
easily overshadows any paper read before the So- 
ciety in years, possibly in its entire life, and 
which will rank as a classic of engineering. 
Last week we reprinted the first or general half of 
the address, and in a later issue we shall print 
an abstract of the second or detailed part. The 
discussion of the address was voluminous; a dozen 
or more contributors submitted detailed written 
comment and an equal number discussed it orally. 
It happens that the nature of the comment, quite 
aside from our own limitations of space, makes 
it impossible to reproduce its substance here. 
Only a few brief notes can be given. 

Mr. Daniel Adamson (Hyde, Cheshire, Eng.), a 
member of the Manchester Committee on Tool 
Steel, wrote in defense of adopting the area of 
cut as a fundamental variable (which was done in 
the Manchester experiments) rather than consid- 
ering depth of cut and feed to be independent 
variables as regards the influence on permissible 
cutting speed and life of tool. He believes that 
Taylor’s tables show the area-of-cut method to 
be not more than 8% or 10% in error at the worst. 
Certain other points of comparison between the 
Manchester work and Taylor’s investigations were 
cited, with argument for the Manchester methods, 
among them the use of a revolution counter to 
compute cutting speed, in conjunction with the 
mean diameter before and after cutting. Mr. 
Adamson also raised question concerning the ef- 
fect of some factors not discussed by Mr. Taylor: 
the use of tool-holders in place of solid forged 
tools, and their suitability; the height of tool- 
point above lathe-centers; the difference between 
acid and basic steel as concerns ability to cut 
them at given speed, and the difference between 
mild steel and wrought fron in the same respect. , 

Vickers Sons & Maxim (Sheffield, Eng.) also 
upheld the principle that area of cut Is a basal 
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factor rather than feed and cut independently, 
arguing that if the point of tool in Mr. Taylor’s 


experiments had been differently ground so as to 
turn a chip of similar shape in the two cases, the 
speed and life of the tool would probably have 


proved to be the same for \-in. cut with -in. 
feed as for 4%-in. cut with */s-in. feed. They find 
that the permissible speed increases as the di- 
ameter decreases, possibly due to change of angle 
of surface. The shape of cross-section of the tool 
is an important question; they believe it should 
be square, to have equal strength against cutting 
pressure and feeding pressure, 

Mr. F. M. Osborne (Samuel Osborne & Co., 
Sheffield, Eng.) recounted briefly Mushet’s discov- 
ery of air-hardening steel and its development, 
with the later discovery of Gladwin that a blast 
of air during cooling increases the hardness, He 
characterized the Taylor-White invention as that 
of a process, not a material. 

Prof. J. T. Nicolson (Manchester, Eng.) strongly 
defended the scientific character of the Man- 
chester experiments, and incidentally the area-of- 
cut principle. Mr. H. C, H. Carpenter (Manches- 
tor, Eng.) discussed the chemical characteristics 
of steels, with regard to “‘red-hardness,” and as- 
serted that carbon can no longer be considered 
the sole hardener. On a metallographic basis he 
made a division of tool steel into three classes— 
carbon, Mushet and high-speed. M. Codron (Lille, 
France) reported that his experiments show tool 
pressure to increase with cutting speed, instead 
of the inverse that Mr. Taylor finds. The same 
law holds for boring, punching, ete. The general 
average curves given by Mr. Taylor agree well 
with those he has found. The first part of his 
experimental results will soon be published. Mr. 
H. L. Gantt (Pawtucket, R. I.) gave special em- 
phasis to the Taylor system of task management 
as being a more important development than the 
investigations of metal-cutting. He asserted that 
in 26 years not one exception has been found to 
the applicability of the basal principle of the sys- 
tem, viz., that a larger amount and more efficient 
work will be done by any man when his work is 
directed in detail by another man than when he 
himself governs the doing of it (as in both day 
work and piece work). But in reference to this 
same phase of the subject Mr. J. T. Hawkins 
(Boston, Mass.) complained that the Taylor sys- 
tem would eliminate the skilled mechanic, the 
“fingerwise” man, and that this might prove dis- 
astrous. This view was strongly combated by 
Mr. Taylor, who asserted that the system pro- 
duces more skilful mechanics than any other, in 
its foremen, bosses and inspectors. 

There was a good deal of concrete comment 
other than that indicated above, and no lack of 
appreciative remarks. Mr. H. R. Towne (New 
York, N. Y.) even classed the results presented 
in the paper with the invention of the sewing-ma- 
chine and the typewriter, in their importance to 
the human race and in their character of putting 
a world-old art (sewing, writing, metal-working, 
respectively) on a scientific basis of greatly in- 
creased efficiency. 

The first paper following the presidential ad- 
dress was “The Evolution of Gas Power,” by 
Mr. F. E. Junge, a historical and analytical study 
of gas engines and producers. In discussion, Prof, 
kR. C, Carpenter (Ithaca, N. Y.) gave a brief state- 
ment of the work of Geo. B. Brayton, inventor of 
the Brayton’ cycle for gas engines. Mr. W. D. 
Ennis (Oneonta, N. Y.) stated that the author's 
views are too favorable to the gas engine, as 
in America at least the higher cost of the gas 
engine compared with the steam engine is very 
appreciable, and neither producer nor engine 
efficiencies are as high as the author claims, 
while, on the other hand, there is a distinct possi- 
bility of raising steam engine efficiencies up to 
those claimed for gas engines. 

Mr. R. E. Hellmund expressed the hope that 
better results might in the future be obtained with 
driving electric generators by gas engines than 
have been obtained hitherto. Mr. J. E. Johnson, 
Jr. (Longdale, Pa.), suggested the transmission 
of gas at a delivery pressure suitable for direct 
discharge into Diesel engines, as an improvement 
on electric transmission. He also asserted that 


blast-furnace practice will never reach the point 
where the iron is a mere by-product of gas manu- 
facture, and further pointed out that gas engines 
should be compared with high-grade steam en- 
gines rather than with the inefficient blast-fur- 
nace auxiliaries hitherto used. 

Prof. R. H. Fernald (St. Louis, Mo.) presented 
in the form of curves some results of the Gov- 
ernment gas-producer tests of coals, with relation 
to the calorific value of the coal. Mr. R. E. Ma- 
thot stated briefly some points of present-day 
European gas-engine practice: higher compres- 
sion, combustion chambers of better form, better 
designs of water-cooled pistons, lower price of gas 
engines, abandonment of variable ignition, etc. 

Prof. C. E. Lucke (New York, N. Y.) took the 
view that the author is too favorable to gas en- 
gines, and suggested some of the points of imper- 
fection still to be improved. Designing gas en- 
gines specially to suit the individual case was 
put forward as a necessary future development. 
The many contract failures of gas engines in this 
country he described as a deplorable thing, due 
partly to the buyers and partly to the manufac- 
turers. 


Mr. J. R. Bibbins (E. Pittsburg, Pa.) followed 
with a paper entitled “The Operation, Efficiency 
and Construction of a Modern Producer-Gas 
Power Plant,” describing the power plant which 
serves the Gould Coupler Co. and the Gould Stor- 
age Battery Co., at Depew, N. Y. This paper is 
reprinted in abstract elsewhere in this issue. 

Under the title “Steam Turbine Characteris- 
tics,” Mr. H. Holzwarth (Hamilton, Ohio) pre- 
sented a method of studying steam turbine ac- 
tions, using logarithmic P V diagrams and a dia- 
gram invented by Prof. Mollier, of Berlin. The 
paper was briefly discussed in a letter by Capt. 
H. R. Sankey (London), who suggested still an- 
other form of diagram and advocated the term 
“efficiency ratio” in place of “total efficiency.”’ 

Steam boilers were the subject of two papers, 
one by Mr. A. Bement (Chicago, Ill.) on “An Im- 
proved Boiler Setting”; the other by Prof. R. C. 
Carpenter (Ithaca, N. Y.) on “The Steam Plant 
of the White Motor Car.’’ The former paper de- 
scribed a design of furnace and setting for boilers 
of the horizontal water-tube type in which (1) 
the furnace has a roof of tiles set around and be- 
tween the lower row of tubes, these tubes being 
made 38-in. instead of 4-in. to give more room for 
the tiles; (2) the vertical baffles among the tubes 
are spaced closer together, and so as to give de- 
creased area of passage toward the stack. The 
tile roof, extending as far back as possible, has 
the purpose of ensuring complete or “‘smokeproof” 
combustion, while the arrangement of the baffles 
is designed for full utilization of the heating sur- 
face. Prof. E. A. Hitchcock (Columbus, O.) 
criticized the particular tile roof employed, as re- 
ducing the capacity of the furnace. Mr. W. H. 
Bryan (St. Louis, Mo.) stated that neither the 
tile roof nor the reduced passages are novel, and 
cited old designs and patents of the former. The 
combination of induced and forced draft referred 
to in the paper as “balanced draft’ he described 
as valuable but not new. This system was fur- 
ther discussion, for and against, by several other 
speakers. 

Prof. L. P. Breckinridge (Urbana, Ill.) con- 
firmed the author's claims for the tile-roof fur- 
nace with chain-grate stoker for smokeless and 
economical combustion of Western bituminous 
coals. He pointedly criticized the inactive attitude 
of boiler builders toward questions of furnace 
construction and setting, and suggested that it is 
their proper function to design and sell boiler, 
furnace and stoker together. The St. Louis ex- 
periments will probably yield valuable informa- 
tion as to proper height and length of combustion 
chamber with various coals. Mr. W. D. Ennis 
(Oneonta, N. Y.) remarked on the frequency of 
bad proportioning of the gas passages in boilers, 
especially water-tube, and cited a concrete case. 

Prof. Wm. Kent (Syracuse, N. Y.) approved the 
author’s design, but suggested that, in common 
with other smokeless-combustion arrangements, it 
should have a means for increasing the air supply 
at rates of combustion above normal. He criti- 
cized the author’s statements in favor of “bai- 


anced draft,” as they were based on cas 
very poor boiler working. 


Mr. W. L. Abbott (Chicago, Ill.) took a p: 
like Prof. Breckinridge’s in approving the au: 
recommendations as logically necessary for \ 
ern coals, and in criticizing the attitude of 
manufacturers. Prof. D. S. Jacobus (Hol 
N. J.) on the contrary claimed that the 
cock & Wilcox design of furnace and settin; 
long-flaming Western coals is better for the 
pose than the author's. 


Prof. Carpenter’s paper on the power sj) 
of the White steam car, which comprises a si: 
tube boiler heated by gasoline and a comp. 
engine 3 and 6 ins. x 4% ins., described brake : 
made on the apparatus used as a statio: 
plant and running non-condensing. The test : 
were % hr. to 2 hrs. long. The steam-consu 
tion at full-load and overload, at 850 r. p. m, 
very close to 12 lbs. per B. HP.-hr. The evap: 
tion was 11.5 lbs. water actual, or 13 lbs. f: 
and at 212° F., per pound of gasolene (sp. 
0.705 at 60° F.). The boiler pressure avera-. 
595 Ibs. per sq. in., the boiler superheat a! 
300° F. An interesting feature of the paper .s 
that it gives for the first time the results of i 
extended investigation of the specific heat of 
perheated steam. 


Prof. C. C. Thomas, in a communicated disc) 
sion, described the apparatus and methods used in 
this investigation. In discussion of the pap. 
itself, Mr. Warren S. Johnson remarked that wh: 
the White steam plant is under complete aui.- 
matic control when in use on a motor-car, the 
test did not employ automatic control; furth-r, 
that as the engine is in no wise novel, the test is 


’ virtually one of the boiler only. He himself pub- 


lished the result, several years ago, that a single- 
tube boiler will evaporate 15 lbs. water per 
pound of gasolene, a result which agrees wiih 
that of the author. 

A paper on “A High-Duty Air Compressor,” by 
Prof. O. P. Hood (Houghton, Mich.) gave the re- 
sult of tests of a Nordberg quadruple-expansion 
two-stage air compressor at the mine of thie 
Champion Copper Co., Painesville, Mich. The 
engine has steam cylinders 14%, 22, 38 and 54 ins. 
by 48 ins. stroke, and air cylinders 23.02, 23.07, 
36.74 and 37.22 ins. diameter in tandem with the 
steam cylinders. A five-stage feed-water heater 
is provided, the heating medium being: (1) ex- 
haust steam, (2) steam abstracted from the low- 
pressure cylinder during expansion by a special 
valve, (3) the discharge from the low-pressure 
jacket which in turn was fed from the third re- 
ceiver, (4) the discharge from the second inter- 
mediate jacket (supplied from the second re- 
ceiver), plus the discharge from the reheaters 
(which are supplied in series by the high-pressure 
jacket), and (5) steam from the first intermediate 
jacket which is itself supplied from the first re- 
ceiver. The engine was designed for 300 lbs. 
but the boilers could furnish only 250 Ibs. pressure. 
The engine developed a duty of 194,300,000 ft.-lbs. 
per million B. t. u. supplied to the engine (deduct- 
ing feed returns), a new low record. Its actual 
heat efficiency was 25.05%. 

Mr. Geo. H. Barrus (Boston, Mass.) criticized 
various details of the test and the records pre- 
sented, and questioned whether the results dem- 
onstrate the superiority of this complex engine 
system over an ordinary triple-expansion engine, 
provided the latter were operated at the same 
boiler pressure, 250 Ibs. per sq. in. He also 
raised the question whether the economizer was of 
any material service when the engine suppli«' it 
with water already heated to 335°, a ques! on 
which the test records do not answer. Critic sm 
was made by several of the compressor par! of 
the test, but this is only an incidental featur of 
the paper. Mr. W. L. Saunders (New York, N. Y.) 
asserted that a better, or at least as good, -n- 
gine performance was found by Barrus in tes ‘ng 
a Cooper Corliss engine at the Atlantic 
and that therefore the paper does not justify ‘he 
great complication of the engine as compored 
with the simplicity of the two-cylinder comp: ind. 
Prof. D. S. Jacobus (Hoboken, N. J.) sugg° ‘ed 
that errors in the indicator spring values m'sht 
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— 
be cont d in the results, especially as the en- 
gine frict. 1, about 10%, seemed unusually high. 
~ Much scussion Was aroused by a paper en- 
titled Plan to Provide Skilled Workmen,” by 
ur. W. Alexander. The author described the 
appren.. -Ship system which has been developed 
the » vks of the General Electric Co., at West 
Lynn, ss. This comprises a two-year period 
in a iing room separate from the shop but 
fully pped and under expert foremen and in- 
struct and a two-year course in the regular 
shop, -bined with a special school for elemen- 
tary 3 practical courses in sciences, etc., occu- 


nying rt of the regular working time. The 
discus n of the paper was chiefly noteworthy 


for the unanimity of belief in the crying need of 
the pr sent day for better apprenticeship meth- 
ods, av | for the diversity of view as to the proper 
means ond methods to be used. 

Mr. toward A. Carson (Boston, Mass.) pre- 
sented a paper entitled “The Ventilation of the 


Bosto: Subway,” a brief description of the ven- 
tilating system. We expect to give an abstract 
of this paper in a future issue, so that a state- 
ment of the contents of the paper here is unnec- 
essary. Prof. S. H. Woodbridge (Boston, Mass.) 
in a letter discussing the paper showed the in- 
feriority of a method which had been proposed 
when the ventilating scheme was being worked 
out: supplying air to the subway at numerous 
points from an airway alongside, this airway 
veing supplied with outside air by a blower mid- 
way between stations. He then gave in tabular 
form the results of tests of four fan blowers, of 
different types, a 36-in. cased radial, a $6-in. un- 
cased radial (both with straight blades), a 36-in. 
Briggs-Meigs radial (with curved blades and con- 
tracted peripheral openings, and a 3$U-in. axial 
fan. The latter is the only one which showed a 
iecreased power-consumption with increased de- 
livery, all the others requiring increased power as 
the discharge increased. The axial fan, more- 
over, required by-far the lowest amount of work 
per cubic foot of air moved. As the function of 
the fans to be used for the ventilating was to 
move air in quantity at minimum power consump- 
tion, against very low pressures, the axial fan 
was held to be the proper choice. 

Mr. C. S. Churchill referred to the ventilating 
equipment of the Boston Subway as being not ex- 
elled anywhere. The arrangement used in the 
East Boston Tunnel of the subway is similar 
to that used in the Mersey Tunnel at Liverpool, 
except that the latter has the air-duct wholly out- 
side the tunnel section, while in the former the 
upper part of the tunnel is cut off by a partition 
to form the air-duct. He suggested that it would 
be practicable to ventilate the East Boston Tunnel 
by blowing in air at one end and forcing it 
‘through the whole length of the tunnel. 

Mr. Wm. Clifford advocated controlling the fan- 
notors in such a way as to maintain constant 
volume of discharge, varying the pressure to op- 
pose the effect of the piston action of trains. In 
his experiments with a fan at the center of the 
Hoosac Tunnel he had found the pressure to 
vary from 0.86 to 0.8-in. water due to this action. 
Mr. Francis Fox suggested that the ventilation 
of the cars in a subway needs as much attention 
4s the ventilation of the subway itself. Mr. T. 
Weinshank took issue with Prof. Woodbridge on 
‘type of fan used, and claimed that the disk fan 
vould fail on inereased demand. 

Tests of the Venturi meter for measuring steam 
ind air were reported in a paper entitled ‘The 
Flow of Fluids in a Venturi Tube,” by Mr. E. P. 
Coleman (Buffalo, N. Y.). The author's errone- 
‘us Use of “Venturi tube” for ‘Venturi meter” is 
coupled with an error in attributing the inven- 
ton ano study of the Venturi meter to Venturi in 
791, » creas in fact the device was invented by 
Clemens Herschel 96 years later. The author's 
*xperitcnts with steam were made at throat ve- 
cities of 572 and 208 ft. per sec., with 99.5% 


‘team ©. 110 Ibs. pressure. The quantity flowing 
vas co crmined by weighing the feed-water 
Pumped 9 a group of boilers whose discharge 
passed “rough the Venturi meter. The errors 
n the ‘wo measurements were + 0.056 and 
Rai ‘. The author suggests that steam con- 
aining 


ore moisture would give less accurate 


results. These tests were made with a 6-in. me- 
ter. A 6-in. and a 10-in. meter were tested on 
air at about 9-oz. pressure above atmospheric. 
Here the readings were compared with Pitot-tube 
readings. The throat velocities were 166.2, 192.9, 
242.2, and 197.16 ft. per sec. respectively, and 
the error of the Venturi referred to the discharge 
computed from the Pitot-tube readings, was 
— 0.0078, — 0.0037, — 0.0025, and — 0.0024 re- 
spectively. 

In discussion Mr. S. A. Moss (Lynn, Mass.) 
stated that he has for some time used a Venturi 
meter for compressed air, and his calibrations, 
based on the discharge through a calibrated ori- 
fice, gave results of the same order as the 
author's. Mr. Clemens Herschel (New York, 
N.Y.) after pointing out the error mentioned 
above, said that the author’s experiments are the 
only recorded tests of the Venturi meter with 
gases, and form almost the first case where the 
meter has been used for gases; the American 
Water Improvement Co., of Philadelphia, is using 
the Venturi meter for measuring ozonized air fed 
to water-purification apparatus. He noted the 
fact that Pitot-tube measurements are by no 
means more accurate than those made by Venturi 
meter, and the latter should therefore not be 
calibrated by the former but by gas-holder meas- 
urement. 

Prof. A. L. Williston (New York, N. Y.) re- 
ported that in comparative measurements of flow 
of air, which he made some years ago, by Venturi 
meter, Pitot-tube, current meter, orifices, etce., 
he found that the Venturi meter gave results 
within 1% of those obtained from orifices, pro- 
vided the difference of pressure could be measured 
with accuracy. The weakness of the device lied 
in its unsuitability to large ranges of velocities; 
that is, its inability to give accurate results on 
low velocity. The author remarked that for this 
case a device like the Sargent spiral might be 
used, to give accurate readings of low heads. 

A noteworthy result was presented by Prof. 
W. B. Gregory (New Orleans, La.) in a paper 
entitled “Test of a Rotary Pump.” A pump form- 
ing the irrigation plant of the Abbeville Canal 
Co., located near Abbeville, La., was tested in 
1905; lifting 15.5 ft. and discharging an average 
of 72.18 cu. ft. per sec., it had a combined effi- 
ciency of pump and engine of 81.77%. A four- 
unit pumping plant of the Neches Canal Co., 
near Beaumont, Tex., was tested in 196. This 
plant comprises two boilers furnishing steam to 
four tandem compound condensing Hamilton-Cor- 
liss engines 18 and 36 x 48 ins. each, coupled to a 
rotary pump by way of a babbitt key coupling. 

The pump is a two-lobed cycloidal rotary, 39 ins. 
pitch diameter, 58% ins. long, with a displace- 
ment of 605 gallons per revolution. Two tests 
were made, one covering two of the units, the 
other the whole plant. The water pumped was 
lifted about 32 ft. and was discharged into an 
open flume, where it was measured by current 
meter and Pitot-tube, in conjunction with a depth 
gage. The first day’s test showed practically ab- 
solute agreement between the flume measure- 
ments of pumpage and the displacement of the 
pumps, and in the second day’s test therefore the 
displacement was used for calculating delivered 
horsepower. 

The combined efficiency of engine and pump in 
a 6-hr. test on Aug. 8, 1906, averaged 83.28%; 
the engines were not indicated in the test of 
Aug. 9. On Aug. 8 the consumption of oil per 
water-horsepower-hour was 2.084 lbs., and on 
Aug. 9 it was 1.892 lbs.; the oil had a calorific 
value of 18,790 B. t. u. per lb. The evaporation 
from and at 212° F. was 13.36 lbs. per pound of 
oil (Aug. 8). As the oil cost 65 cts. per barrel 
of 315 Ibs., the cost of fuel for raising 1,000,000 
gallons of water one foot was 1.81 cts. (Aug. 8) 
to 1.64 cts. (Aug. 9). 

Prof. R. C. Carpenter (Ithaca, N. Y.) questioned 
the correctness of the test, because of the high 
efficiency shown. The test would appear to give 
the pump itself an efficiency of at least 95%. The 
Pitot-tube measurements for obtaining the dis- 
charge may be responsible for some error, a view 
supported by the agreement of discharge with 
displacement. 

Mr. A. M. Lockett (New Orleans, La.) made the 


point that with 83% efficiency for the rotary 
pump and 70% for a centrifugal pump, the extra 
cost of the former might not be justified in rice- 
field pumping. He questioned, further, whether 
the rotary can always deliver its rated capacity 
with safety, and cited a case where powerful 
water-hammer occurred at certain speeds in spite 
of large air-chambers on both suction and dis- 
charge. The possibility of foreign bodies, sand, 
ete., getting into the suction pipe would also argue 
in favor of the centrifugal pump. 

“An Improved Transmission Dynamometer,” by 
Prof. W. F. Durand (Stanford University, Cal), 
described a modified form of Tatham belt dyna- 
mometer which has been used by the author in 
propeller experiments. The features are: the use 
of sprockets and chain in place of pulleys and 
belt, which eliminates errors due to belt slip; the 
use of an Emery spring-plate bearing in place ofa 
knife-edge, and the use of ball-bearings for the 
four pulley spindles, whereby internal friction is 
minimized; and the arrangement of the weighing 
arm to permit weighing the torque by spring- 
balance scales or hydraulic step. The dynamome- 
ter is portable and can be used in either direction 
of running. A dynamometer using 9-in. sprock- 
ets with 0.3-in. chain, and with overall dimensions 
12 x 30 ins. high, had a capacity up to 10 to 
12 HP. 

Three papers on Roofs and Roofing were pre- 
sented, as follows: “Sawtooth Skylights in Fac- 
tory Roof Construction,” by Mr. F. S. Hinds (Bos- 
ton, Mass.); “Sawtooth Roofs for Factories,” by 
Mr. K. C. Richmond (Providence, R. I.); and 
“Ferroinclave Roof Construction,” by Mr. A. E. 
Brown (Cleveland, O.). The latter paper recounts 
the origin of the peculiar dovetailed form of cor- 
rugated sheet-metal invented by the author as a 
central reinforcement for concrete roofing and 
floor slabs, and further gives tests and data con- 
cerning the material. The papers on sawtooth 
roofs present little or nothing of novelty, but 
show a good collection of views of sawtooth shop 
and mill roofs, 

The following papers were also read: ‘Tests 
of a Plunger Elevator Plant,’ by Mr. A. J. 
Herschmann (New York City); “A Mechanical 
Engineering Index,’ by Profs. W. W. Bird and 
A. L. Smith (Worcester, Mass.); “Our Present 
Weights and Measures and the Metric System,” 
by Mr. H. R. Towne (New York City). The last- 
mentioned paper gave a review of the situation in 
this country in the subject of metric agitation, 
and advocated a technical commission of the 
Government to study the issues involved in 
changes of our weights and measurs. An ex- 
tended discussion followed, which revealed oppo- 
sition to such a proposal, as well as support. 
The difficulty of getting men of suitable caliber 
for such study, and men who would be repre- 
sentative and judicial, was cited against the pro- 
posal, while one of the detail points brought up 
in its favor was the unjudicial and strongly pro- 
metric attitude of the Government’s present cus- 
todian of weights and measures, the Bureau of 
Standards. 

Two reports of technical committees of the So- 
ciety were to come before the meeting: the report 
of the Committee on Standards for Smail Machine 
Screws, and that of the Committee on Tests of 
Refrigerating Machinery. The latter presented a 
preliminary report, which will shortly be distrib- 
uted in printed form for comment. The subject 
of small machine screws is still in the shape in 
which the Chattanooga meeting (May, 1906) left 


it; that is to say, the recommendations of the’ 


committee are strongly criticized, and the virtue 
of the fundamental recommendation: the Tyler 
modification of the Sellers thread, is questioned. 
No work has been done toward preparing stand- 
ards for sizes over %4-in. diameter. 


THE HIGHEST PRICE FOR COPPER yet noted was 
reached Dec. 10, when lake copper advanced $5.60 per 
ton and both electrolytic and casting, $2.80 per ton. 
This advance puts the price of lake copper, on the New 
York market, at 22% to 23 cts. a pound, and electrolytic 
at 22% to 22% cts. The price of lake copper has ad- 
vanced $110.80 a ton in the past year, and electrolytic 
$99.60, while casting has advanced $108 per ton in the 
same period. 4 
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THE WORK OF THE INTERNATIONAL WATERWAYS 
COMMISSION. 
By J. A. Macdonald.* 


The increasing spirit of fairness which Canada 
and the United States are manifesting towards 
each other in the attempt to reach an amicable 
settlement of all international questions which 
have arisen or may arise between the two neigh- 
boring countries is a hopeful sign. The brief 
history of the International Waterways Commis- 
sion shows what has been and can be accom- 
plished where there is a disposition to give due 
consideration to the rights of both countries con- 
cerned as affecting waterways along the inter- 
national boundary. Last April, practically at 
the outset of their labors the Commissioners sug- 
gested certain principles for their guidance. One 
of these principles was that “no obstruction or 
division should be permitted in or upon any navi- 
gable water crossing the boundary or in or from 
streams tributary thereto, which would injuri- 
ously affect navigation in either country.” 

This principle has been applied to two import- 
ant waterways questions which have recently 
engaged the attention of the Commission. 

One application dealt with was that of the 
Minnesota Canal & Power Co., of Duluth, for 
permission to divert waters in the State of Min- 
nesota from the Rainy River which constitutes 
the boundary between the United States and 
Canada. The conclusion was, in this case, that, 


“while the work proposed by the company would be of 
great advantage to the interests served, it would inter- 
fere with public and private interests in Canada and in- 
juriously affect navigation upon the boundary waters, 
therefore the permit applied for should not be granted 
without the concurrence of the Canadian Government.” 

Another case was that of the International De- 
velopment Co., a Canadian concern, which sought 
permission to construct regulating works in the 
Richelieu River, the purpose being to store up 
in Lake Champlain during the water season 
enough of the surplus water to supply a defi- 
ciency in the Richelieu River during the low- 
water season. Lake Champlain being within the 
territory of the United States and the proposed 
works wholly within Canadian territory, the in- 
ternational questions raised were of serious mo- 
ment, 

The Waterways Commission has made a report 
to the Canadian Minister of Public Works, ex- 
cerpts of which only are here given. 

Regarding the regulating works in the Riche- 
lieu River referred to, by endorsement of the 
Secretary of War of the United States, dated 
Nov. 6, 1906, the report says: 

The works are to be located in Canadian territory 
and can be built only with the authority and approval 
of the Canadian Government. It is supposed that proper 
plans will in due season be submitted to that Govern- 
ment. The works will, however, affect the levels of 
Lake Champlain, and may thus seriously affect the 
navigation or property interests of American citizens on 
that lake. The company submits a preliminary state- 
ment showing in general what is proposed to be accom- 
plished, and the supposed effect upon Lake Champlain, 
with a view to ascertain what the attitude of the 
United States Government will be towards the enter- 
prise, and it is that which has been referred to us. 

It is ascertained from this statement that for naviga- 
tion and power purposes a continuous flow of not less 
than 9,000 cu. ft. per sec. is desired in the Richelieu 
River. The average annual flow is greater than this, 
being about 12,700 cu. ft. per sec. The low water dis- 
charge is about 3,800 cu. ft. per sec., and there are 
periods, sometimes extending over six or eight months, 
when the discharge is continuously less than 9,000. It 
is proposed to store up in Lake Champlain during the 
high water season enough of the surplus water to supply 
the deficiency during the low water season. For this 
purpose regulating works are to be constructed in the 
Richelieu River by which the level of Lake Champlain 
will be maintained at a minimum of 97 ft. above tide 
at New York; and it is stated that these works will not 
under any circumstances raise the high water level of 
Lake Champlain above “‘the present high water mark,”’ 
given at 101.5. Thus it is proposed to give the lake 
a range of 4.5 ft. 


The report of the Board of Engineers upon 
Deep Waterways between the Great Lakes and 
the Atlantic tidewaters has a tabular statement 
of the monthly mean discharge of Lake Cham- 
plain for the years 1875 to 1898, inclusive. An 


‘Queen “Si, Ottawa, Canada. 


examination of this table shows that the period 
which gave the lowest discharge extended from 
September, 1882, to March, 1883; the next lowest 
from September, 1876, to March, 1877; the third 
lowest, from September, 1883, to February, 1884; 
and the fourth lowest from August, 1894, to 
March, 1895. During these periods the amount 
flowing was less than 9,000 cu. ft. per sec., and 
in order to maintain that flow it would have been 
necessary to draw, from water previously stored 
for the purpose, the difference between 9,000 cu. 
ft. and the amount which actually flowed. 
To again quote from the report: 


Cu. ft. 
The deficiencies for the first period were.. 58,803,840,000 
Those for the second period were........ 55,572,480,000 
Those for the third period were......... 51,278,400,000 
Those for the fourth period were........ 46,759,680,000 


The area of Lake Champlain is 436.7 sq. miles, or 
12,174,497,280 sq. ft. The depth required to store the 
deficiency during the first of the above periods is 4.81 
ft.; that for the second period is 4.56 ft.; for the third 
period it is 4.21 ft., and for the fourth period it is 3.84 ft. 
Adding 1.25 for evaporation in‘ eight months, those 
depths become 6.06, 5.81, 5.46 and 5.09 respectively. 
The range proposed, 4.5 ft., will, therefore, not be suffi- 
cient to provide 9,000 cu. ft. per sec. throughout the 
low water season in very dry years. 

A range much greater cannot be admitted without in- 
flicting damage either upon the riparian owners or the 
navigation interests of Lake Champlain. In determining 
what is a proper high water and what is a proper low 
water stage in this connection, it is not fair to take 
the extremes which the lake may have reached at long 
intervals in its history. A high water stage reached 
once in twenty years, for example, might inflict damage 
to property without destroying it, while if reached every — 
year it might cause complete destruction; likewise the 
obstruction to navigation caused by an extreme low 
water stage would be greatly multiplied if repeated 
every year. 

The table of the report on deep waterways quoted 
above gives the monthly mean stages of Lake Cham- 
plain from 1875 to 1898. The highest stage there re- 
corded is 100.13 for the month of April, 1896. Upon only 
two other occasions did the stage reach 100. To raise 
the level above 100 regularly every year would be to 
inflict an injury upon the riparian proprietors, 

The mean elevation of the lake for the entire period 
was 96.10. The lowest reached was 93.65. During 
seven years it did not fall below-95. To allow the 
lake to be drained below 95 every year would be to in- 
flict injury upon the navigation interests. 

The limits between which the lake should be regu- 
lated are, therefore, 100 as a maximum and 95 as a 
minimum, notwithstanding that the reserve of water 
will not in very dry years be sufficient to supply 9,000 
cu. ft. per sec. 

It is manifest, therefore, that the applicants should 
furnish conclusive evidence that private rights in the 
States of New York and Vermont adjoining Lake Cham- 
plain will not be injuriously affected by the alteration 
of the lake level as proposed, and that the Secretary 
of War of the United States has control of the interests 
of navigation on Lake Champlain, the said work should 
be operated under such regulations as he may direct 
with a view to the maintenance of the level of the said 
lake as the interests of navigation thereon may require. 
It would be possible to plan works adapted to the condi- 
tions, and in our opinion such works should be per- 
mitted, provided they do not interfere with private in- 
terests in the United States and meet with the approval 
of the Secretary of War as suggested. We respectfully 
submit that in any treaty to be had between the two 
nations in relation to the use of international- waters, 
the principles above suggested should have consideration. 
We would further suggest that the applicants’ Canadian 
act of incorporation should be amended so as to pro- 
vide that the maintenance of the works sought to be 
erected shall be conditional at all times upon complli- 
ance with all regulations imposed by the Secretary of 
War of the United States of America, from time to time, 
for the preservation of the levels of Lake Champlain, 


Following its decision upon this application the 
Commission made the important recommendation 
that as questions involving the same pene 
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and difficulties Mable to create fric: hostile 


feelings and reprisals, are liable to ar 
the two countries, affecting water on 

the boundary line, a treaty be entered 
shall settle the rules and principles u 
all such questions may be peacefully 
factorily determined as they arise; a: 


Satis. 


that any treaty should define the us: which 
international waters may be put, as | Use for 
necessary domestic and sanitary pu: 8, (b) 
service of locks used for navigation pu ses, (c) 
the right to navigate. 

The Commission also suggested that treaty 


should prohibit the permanent diversi: f navi. 
gable streams which cross the internati boun. 
dary or which form a part there 
upon adjustment of the rights of all p. S$ con- 
cerned by a permanent Commission, an ith its 
consent. 

With such an evident desire on the wart o 
both countries to treat each other fairl, ques. 
tions affecting international waterways would 
be an easy matter to negotiate a trea = which 
would be broad and liberal in its provi ns ang 
eminently satisfactory to both Camada nid the 
United States. 

In the case of this Commission more g. J work 
has been accomplished in a few months .:d ata 
trifling cost than could have resulted fro: years 
of negotiation through the Colonial Offi: 
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STATISTICS OF PASSENGER TRAFFIC IN GREATER 
NEW YORK. 

The passenger traffic statistics for the surface 
elevated and underground railways of Greater 
New York are given by the New York }tailroad 
Commission for the quarters ending Sept. 30, 
1905, and Sept. 30, 1906, respectively, in « recent 
report. 

The accompanying tables taken from this report 
are of interest. Table I. shows the relation be- 
tween the traffic on the surface, elevated and sub- 
way lines in the Borough of Manhattan. 

From this table it is apparent that the greater 
increase of traffic is going to the subway and also 
that car-mileage is keeping pace with the passen- 
gers carried only on the subway lines. The sur- 
face cars, while carrying practically the same 
number of people in 1905 as in 1906, decrease 
their car-mileage 7.2%, while the elevated shows 
a much greater overcrowding, with a cash-fare 
increase of 11.1% and car-mileage decrease of 
2.3%. 

As the report covers the period from July to 
September, when on account of the extreme heat 
the subway is the least comfortable of any of the 
systems, the increase in its use must show the 
necessity for its existence and its popularity with 
the people. 

Table II. gives the relation in traffic between 
the systems in the various boroughs: 


= —TRAFFIC ON VARIOUS T RAIL- 
AYS IN GREATER NEW YOR 
Cash Fares. reentage 
Borough. 1905. 1906. Increase. Incrse 
Manhattan .. 179,185,431 191,027,482 11,842,001 6% 
Brooklyn .... 105 708, 723 113 072,393 7,368,270 1.0% 
Bronx ... 7, ‘415, 446 9,061,647 1, 646,601 22.2 


Queens 6. 992, 069 7,945,129 953,060 13.6% 
Richmond ... 3,038,841 574, i 5,632 11.8% 
Total .. 302,335,510 324,681,124 22,345,014 7.4% 
Car Mileage. Percentage 

Borough. 1905. 1906. Increase. Incrsé 
Manhattan .. 38,202,835 38,130,463 972,372 90.2% 


Brooklyn ... 19,622,061 20,986,473 1,364,112 7.0% 
Bronx ....... 1,669,010 2,157,241 488,231 29.5% 
Queens ..... 1,271,126 1,430,102, 158,)76 12.5% 
Richmond ... 750,014 790,075 40.61 5.9% 


Total.... 61,515,046 63,494,354 1,979.08 3% 
*Decrease, 
The most noticeable fact about this »mary 


TABLE I.—TRAFFIC ON STREET RAILWAY LINES, BOROUGH OF MANHATTAN. 


Cash Fares. 
Surface—-New York City Railway Company... 
Elevated—Manhattan Division ............ 
Subway—Subway Division 


Car Mileage. 
Surface—New York City Railway Company 
Elevated—Manhattan Division .............. 
Subway—Subway Division 


reentage 
1905. 1906. Increase. increase. 
100,603,750 100,632,318 28,568 0.08 


56,576,312 62,853,472 
22,005,369 27,541,692 


179,185,431 191,027,482 


1905. 1906. Dec 
15,658,977 | 1,123,895 
15,552,627 

6,991,231 8,400,623 


38,202,835 38,130,463 72,372 


5,536,323 95.2 % 
35.2% 
1,409,302 00.2% 
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Percentage 
rease. Incrse. 
2.051 6.6 
B8,.270 7.0% 
16,601 22.2% 
53,060 13.6% 
35,632 17.8% 
5,614 74% 
Percentage 
rease. Incrse 
72,372 %0.2% 
B4.112 7.0% 
88,31 29.9% 
12.5% 
40.61 5.3% 
79.208 32% 
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th voportionate increase of the suburban traffic 

ov he urban. From the report it appears that 

th rowding of the cars in Brooklyn, the Bronx 

Queens had not increased during the past 

‘ but that in the Borough of Manhattan an 

‘ ase of fares of 6.6% was carried by a de- 
sed car-mileage of 0.2%. The same tendency 
rd overcrowding is noticed in Richmond 
ugh. 


SAW-TOOTH ROOFS FOR FACTORIES.* 
Knight C. Richmond,f Jun. M. Am. Soc. M. E. 


y a saw-tooth, as applied to roofs, we generally mean 
rm of skylight, a cross-section of which approximates 
x draftsman’s triangle with the hypothenuse 
izontal, the right angle at the top, the glass in the 
rt leg only, and the long leg forming the roof proper. 
h saw-teeth can be used singly of any convenient 
gth, in successive rows, or in any desired combination 
fit particular conditions. The ridges at the peaks of 
+e saw-teeth may run across the building, or length- 
se of the building, or diagonally, as best suits the 
quirements of a given case. The object of saw-tooth 
vhts is to obtain overhead light, and in most cases the 
windows of the saw-teeth are placed facing directly or 
pearly north, and the angle of the window with the ver- 
tical made so small that direct sunlight cannot enter. 

The saw-tooth form for factory lighting was first de- 
veloped, I believe, in England, whence it spread to the 
continent of Europe, and some time in the seventies began 
io be used in the textile mills of the Philadelphia district. 

At present, this form of roof lighting has found wide 
application in many kinds of factory service. Wherever 
the space to be lighted is of large floor area, and the 
occupancy such as to require only comparatively low head 
room, say from 11 to 20 ft., and where it is desirable to 
avoid direct sunlight, while still obtaining an abundance 
of almost perfectly diffused light, there seems to be a 
use for saw-tooth roofs. Such conditions occur in textile 
mills, especially in the weaving rooms; in dye houses 
where Jight is necessary for the careful matching of 
shades; in drafting rooms, in many classes of machine 
shops, and in a great variety of light manufacturing. 

In heavy machine works, where rooms are of height 
sufficient to accommodate traveling cranes, and buildings 
are relatively narrow, say not over 100 or 125 ft. wide, 
and where a large amount of high light can be provided 
by side windows, and the direct light from roof skylights 
glazed with some form of diffusive glass or translucent 
fabric, there seems to be little use or argument for 
saw-tooth roofs. 

The purpose of the saw-tooth form of lighting being, 


tooth windows must face nearly north, and the angle 
of the sash with the vertical be made dependent on the 
latitude of the location, the angle increasing the further 
we go north. In the latitude of New York, about 41°, 
this would mean an ange of only 17° to 18°, to keep out 
the sun in the longest summer days, were it not for the 
small projecting cornice above the window, and the 


would otherwise be possible, at the same time getting the 
benefit of the brighter light of the upper sky in much 
greater degree than would be the case were the same area 
of glass placed more nearly vertical. 

Where the angle of the glass with the vertical is made 
greater than a theoretical consideration of the latitude 
permits, for the reasons already noted, and the windows 
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internal stool or gutter at the bottom. These projec- 
tions enable us to make the angle of the glass with the 
vertical greater than we otherwise could do, and with the 
form of setting and trimming frequently adopted, angles 
from 25° to 30° have proved satisfactory in practice in 
New York and New England. The angle of the glass with 
the vertical could be made much greater, and still keep 
out direct sunlight, if the cornice above the windows 
were extended, or a screen or barrier run along the crests 
of the saw-teeth. 


ELEVATION OF FIXED SAW TOOTH SASH 


ELEVATION SHOWING SUING SASH 
FOR VENTILATION 


oF Saw Toorn with Wooo Framing 
SCALE 


FIG. 1. TYPES OF WOOD FRAMED SAW-TEETH FOR SPANS FROM 12 TO 20 FT. 


most cases, to provide direct skylight in large quantity, 
| at the same time to avoid direct sunlight as far 
possible, it follows that north of the tropics the saw- 


‘"xtract of a paper presented at the New York meeting 
-cember, 1906) of the American Society of Mechanical 
£ineers. 

: Sr Engineer, 526 Banigan Building, Provi- 
Cruce, R. 


A very interesting modification of saw-tooth lighting 
has been made by Mr. Willard T. Hatch, M. Am. Soc. 
M. E., in the treatment of foundry roofs, where he has 
placed the glass skylights on one side only of the suc- 
cessive ridges of the roof, and used the continuous ven- 
tilating monitors at the peak of the ridges,:as a screen 
to keep direct sunlight off the glass, thus making the 
angle of the glass with the vertical much greater than 


FIG. 2. TYPES OF WOOD FRAMED SAW-TEETH FOR SPANS FROM 20 TO 30 FT. 


face the north, it follows that at seasons when the sun 
rises and sets north of the equator, that there will be a 
little direct sunlight on the windows for a short time 
after 6 a. m., and also for a little while before 6 p. m., 
solar time being used in the reckoning. Mill hours in 
the North usually begin about 6.30 a. m. and end about 
6 to 6.15 p. m., or, in other words, the help work a 
greater number of hours after mid-day than they do be- 
fore it, and where the compass points of the building are 
not already determined by other considerations, we can 
avoid in a large measure the direct light of the late 
afternoon sun in summer by placing the building so that 
the saw-teeth will face from 5° to 15° east of north, and 
still not have trouble from direct sunlight before bell-time 
in the morning. 

The framing of a saw-tooth roof may be of wood, steel 
or reinforced concrete, or any suitable combination of the 
above. No unusual problems are presented other than 
adapting them to the case in hand, making the obstruc- 
tion to light as small as practicable. The plane of such 
roofs is generally nearly level, or only slightly pitched, 
and the saw-tooth form makes the lodgment of great 
quantities of snow possible, for which reasons the fram- 
ing should be of ample stiffness to prevent sagging and 
the holding of water in puddles on the roof surface. The 
weight of piping, shafting, motors, machinery, or equip- 
ment, to be carried, must be considered in each individual 
case, and provision should be made for the same in the 
design. The writer does not know of a saw-tooth with 
reinforced concrete framing, but believes it readily adapt- 
able where fireproof construction is very desirable, as, for 
instance, in large drafting rooms. Reinforced concrete is 
reported as successfully used for roofing, and seems to 
combine great advantages, if lined with proper insulating 
material to prevent condensation. 

Any form of roof covering which successfully with- 
stands the attacks of heat, cold, wind, rain, snow, and 
ice, after it is applied to the steep pitch of the back of the 
saw-tooth, is available. ‘‘Gravel’’ roofs laid with crushed 
slag in asphalt have successfully held on slopes as steep 
as 6 ins. to the foot in the New England climate, and 
some of the prepared felted roofings have proved satisfac- 
tory. Good materials and extreme care in applying seem 
to be the secrets of good service on saw-tooth roofs as on 
others. 

The usual arrangement of saw-teeth in roofs of large 
rooms, namely, successive rows of windows, facing north, 
with the backs of the saw-teeth, which form the roof 
proper, sloping down to the valley at the bottom of the 
next row of windows, makes the exposure to cold par- 
ticularly severe, and due allowance must be made for this 
in the heating scheme. I have used a double layer of 


Cabot’s sheathing quilt, made of dried sea-weed, between* 


the plank and sheathing of a flat roof of a factory office, 
with satisfactory results, and at small expense, and the 
same treatment seems applicable to saw-tooth roofs. Any 
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treatment which increases the insulating power of the 
roof against the passage of heat, and at the same time 
does not increase the fire hazard, or cause dirt after it is 
put in, will increase the comfort of the help in both 
cold and hot weather, with a lessened expense for heating 
in cold weather. 

The portion of the front of the saw-tooth directly below 
the window stools should be at least as thick and as well 
insulated as the backs of the saw-teeth, as this part of 
the roof forms one side of the valley between the lines 
of saw-teeth, and being out of the line of direct sunlight 
in the winter, snow will remain there longer than on 
other parts of the roof, with consequent chilling of the 
roof. 

Frequently the sash are double glazed with an air space 
about %-in. between the lights, and this is of undoubted 
value in keeping heat in the building in cold weather. 
One glazing is often done with ‘‘factory ribbed" glass, the 
ribs running lengthwise of the window, and the ribbed side 
placed toward the air space between the lights. The 
ribbed glass assists in the diffusion of the light, which is 
sometimes strong, even with a north exposure, due to 
reflection from clouds. In all cases where delicate shades 
are to be matched, insistence should be placed on having 
all the glazing done with white glass to avoid the green 
tint of the light coming from the ordinary glass, which 
shows green when looked at edgewise. In spite of double 
glazing, there will generally be some window condensation 
which must be taken care of by internal gutters at the 
bottom of the sash. Such gutters may drain into a system 
of internal piping, or have an outlet under the bottom of 
the sash itself, draining the condensation out onto the 
roof, the outlet being so arranged that the warmth of the 
building will keep it open against freezing. 

The heating of rooms with saw-tooth roofs presents no 
special difficulties, if the amount of glass and severe 
exposure are duly considered. 

The ventilation and cooling in hot weather, of large 
rooms with saw-tooth roofs, where the height under the 
framing runs from about 11 to 16 ft., is a question always 
needing attention in the design. Such roofs have been 
built where the sash in the saw-teeth were all fixed sash, 
and the side walls contained no windows, or only small 
ones, and ventilation was dependent on small win- 
dows in the ends of the saw-teeth, aided by such ventila- 
tion as came from a few entrances, and the movement 
of air through the belt holes in the floor. In hot and 
muggy weather such rooms became extremely uncom- 
fortable, and some owners have since installed steam- 
boat, or other ventilators at the ridges of the saw-teeth 
with satisfactory results. Others have changed some 
of the fixed sash to pivoted or hinged sash, the chief 
objection to which is the difficulty of making them 
tight in driving storms, on account of their inclined 
position. As fans are efficient as ventilators in both 
hot and cold weather, and as direct radiation is more 
economical for factory heating than indirect acting 
through a fan circulation, the best service would seem 
to be given by installing fan capacity sufficient for ade- 
quate ventilation only, tempering the air in cold weather, 
and placing the main reliance for heating on direct ra- 
diation. 

The flashing and draining of saw-tooth roofs have given 
trouble at times. The great length of flashing in the 
valleys between the saw-teeth gives opportunity for 
much expansion and contraction and the piling up of 
snow in the valleys. With a relatively warm roof melt- 
ing the snow on the under side, a chance is given water 
to work up over the lower flashing, unless the flashing is 
of ample height and very carefully put in, and provision 
be made for promptly carrying off the water from the 
melting snow. Where the saw-teeth run across the 
building, the roof is often pitched from the center ridge 
to both sides on a slope of 4 to %-in. per foot, and 
the water carried off in conductors which run down on 
the inside or the outside of the outside walls. Outside 
eonductors have proved very undesirable in New England 
on account of the water freezing as soon as it has passed 
from the warm surface of the roof to the cold outside 
conductor. The result is a great mass of ice, and 
generally a broKen conductor. It is altogether desirable, 
in climates where water freezes in the winter, to run 
the conductors down on the inner face of the side walls 
and to make both the strainers and conductors of ample 
eapacity to carry off any probable amount of rain or 
melted snow. Where the ridges of the saw-teeth run 
with the length of the building, water can be most 
conveniently removed from the valleys by conductors 
placed at intervals of 40 to 60 ft. apart in the valleys. 

Even with the amount of light furnished by a properly 
proportioned saw-tooth roof, a very large gain is made 
by a thorough whitening of all interior surfaces, and 
this should never be omitted where light is of value, 
and where there is any probability of the paint remain- 
ing white after it is applied. 

The fire hazard of saw-tooth construction presents no 
difficulties from the insurance point of view, as far as 
I can ascertain, and no discrimination in rates is made 
against such construction. While the serrated form in 
some measure prevents the free play of hose streams 


against the ceiling, the same form also tends to prevent 
the free advance of fire in a direction across the ridges 
of the saw-teeth, and the great number of roof windows 
make it possible to attack the fire at any point by hose 
streams from above. The very large area of many rooms 
with saw-tooth roofs, rooms with 100,000 to 200,000 
sq. ft. or more of floor without partitions, offer the 
objections from the insurance point of view, made to 
all such large spaces, but the installation of automatic 
sprinklers with ample water supply in accordance with 
the insurance regulations, overcomes such objections as 
far as they affect rates. In other words, the large saw- 
tooth lighted room is insured at the same rate as the 
remainder of the factory, provided the occupancy is the 
same. 

The amount and diffusion of light can be made almost 
perfect for the most exacting requirements, and this is 
the pre-eminent advantage of saw-tooth lighting. By 
no means a small economy in the use of saw-tooth roofs 
is the saving in time during which artificial light is 
needed, as compared with side-lighted rooms in factories 
of usual proportions. One textile mill in which a saw- 
tooth lighted building of very large area is near a 
several storied building about 90 ft. wide, the same 
processes being followed in both buildings, reports state 
that lights are lit an hour earlier in the storied building 
than in the saw-tooth building. As the lighting fre- 
quently runs up into hundreds of horse-power, the saving 
is material. 

The cost is undoubtedly greater for a saw-tooth roof, 
than for a flat or other plane roof. The actual amount 
of roof is almost as great ordinarily in the saw-tooth 
form as in the plane form, and may be more, and in 
addition there is more framing, all the windows with 
their trimmings, all the flashing below the windows and 
in the internal gutters, a large amount of painting, fre- 
quently a larger cost for conducting water from the roof, 
and a larger cost for the heating and sprinkling, as 
compared with plane roofs. These items may increase 
the cost of a saw-tooth roof from 40% to 60% over a 
plane flat roof without skylights, but this can hardly 
be considered a fair measure, as to obtain results fairly 
comparable with properly designed saw-tooth lighting, 
the engineer must consider the whole cost of side-lighted 
buildings of sufficient height in the stories and suf- 
ficiently limited in width to give satisfactory light, and 
should also consider the whole cost of the saw-tooth 
lighted building. Where the work or process requires 
large amounts of nearly perfect light, or where the 
work is bettered or done at less cost by having it, the 
final balance of advantage seems to incline strongly 
toward the saw-tooth form, as is evidenced by the great 
increase in recent years in the use of saw-tooth lighted 
buildings. This is very noticeable in buildings erected 
for fine and fancy weaving. 

The experience of the writer after an examination of 
the lighting effect in a very considerable number of 
saw-tooth lighted rooms, designed by different engineers, 
is that to obtain the best results, there should be no 
intervals between the saw-teeth. A flat place on the roof 
generally means a shadow, even if slight, or perhaps 
only a less brightly lighted area, and makes a break 
in the otherwise almost perfect diffusion of the light. 
By the same reasoning the obstruction caused by the nec- 
essary space and flashings below the windows and by the 
supporting girders carrying the saw-tooth frames should 
be kept at a minimum. With attention paid to these 
points, a proportion of height of window to length of 
span of the saw-tooth, in the ratio of 1 to 3%, or 4, 
gives all the light desirable in this climate, and if this 
ratio is exceeded it is at the expense of greater first 
cost for glass and a greater running cost for heating, 
although special conditions may make the proportions 
given unsuited to a given case. 

Figs. 1 and 2 show types of saw-teeth framed in wood, 
with some details, which the writer believes meet the 
requirements of this latitude. 


A FLOOD AT THE ROOSEVELT DAM SITE, near 
Phoenix, Ariz., carried 60,000 cu. ft. per sec. of water 
over the masonry work now in progress, without doing 
serious harm further than to delay the work about a 
month. The first stone on this dam, now being con- 
structed by the U. 8S. Reclamation Service, was laid on 
Sept. 20 by the contractor, Mr. J. M. O'Rourke, of Gal- 
veston, Tex. The completed dam will be 294 ft. high. 
It is expected that some water can be stored for use 
during the irrigation season in 1907. There has already 
been completed a power canal 1914 miles long, with a drop 
of 220 ft., which furnishes power to operate the gov- 
ernment cement mill in the vicinity and also power for 
use on the construction of the dam. There have also 
been completed 10,400 lin. ft. of tunnels, 40 bridges and 
68 structures, such as headworks, flumes and culverts. 
The cement mill has produced some 43,000 bbls. of ce- 
ment, and the government lumber mill, 30 miles up the 
canyon, has cut about 3,000,000 ft. B. M. of lumber. Road 
to the extent of 135 miles and 100 miles of telephone 
line have been constructed. 


THE MAINTENANCE OF INTERMITTENT SEW 
FILTERS IN WINTER. 
[Contributed. ] 

At the meeting of the Sanitary Section 
Boston Society of Civil Engineers on Dec. 5. 
there was an interesting discussion upo 
maintenance of sewage filters in winter. 

Mr. Bolling, chemist in charge of the Bro 
filter beds, which have been in operation 
1894, described the method of operating the 
at that place. Late in the fall the beds ar. 
rowed, the furrows being 3 ft. apart and 1. 
deep. The furrowing is done by means 
double mold-board plow, with an extra iron 
attached to the mold-board, which shapx« 
ridges ‘and prevents loose material from f 
back into the furrows. The ice forming upo, 
surface of the sewage when the bed is fi 
rests upon the tops of the ridges as the se 
recedes and protects the sand in the trenches 
has been impossible, however, to keep the 
out of the furrows in a winter of ordinary s: 
ity, and frost is found to extend to a dep 
8 or 10 ins. below the bottom of the tren 
No serious difficulty is experienced, howeve: 
thawing this out with the applied sewage, ex 
in portions of the beds at a considerable dista 
from the point of application of the sewage. \ 
few of the beds which have been left flat h 
received sewage, and in no case have they b 
rendered entirely useless by the frost, excep! in 
the beds where the fine subsoil was not remo. od 
from the surface. 

During the first eight years of the operation 
the Brockton plant the sewage quickly dis 
peared after being applied to the furrows. Sin 
this time the increasing amount of organic ma‘- 
ter in the upper layers of sand has caused t)i: 
rapid clogging of the surface, and the sewage wii! 
not pass through the clogging material until there 
is a sufficient head of sewage above the sand tv 
force it through. Consequently, the sewage rv 
mains upon the bed practically all winter, th: 
depth increasing aS the surface clogging becomes 
more impervious and more head is required to 
force the sewage through. 

The accumulation of sewage upon the beds in 
winter has not worked to any permanent disad- 
vantage. The effluent differs but little from that 
obtained when the beds were drained between 
doses, but it contains a large quantity of iron, 
which precipitates on exposure to the air and 
makes the effluent unsightly. Effluents contain- 
ing as much as 12 parts of iron per 100,000 are 
not uncommon in winter. 

In 1905 several new beds were constructed, and 
during the succeeding winter some of these beds 
were left flat, while the others were furrowed in 
the ordinary way. All of the’ beds were dos°d 
approximately every third day, the dose in al! 
eases being 135,000 gals. per acre. The time re- 
quired for the absorption of the sewage was 7 
hours in the case of the flat beds and 8 hours in 
the case of the furrowed beds. The amount of 
sludge removed from the level beds in the spring 
averaged 246 loads per acre, while from the fur- 
rowed beds 275 loads per acre were removed 
This* winter was an exceptionally open one, and 
little difficulty was experienced from frost, even 
in the flat beds. 

The average cost of furrowing an acre is $5._! 
If the bed were left level for the winter, it wou!d 
have to be plowed at a cost of $4.17 and harrowed 
at a cost of $1.02, a total of $5.19. The averace 
number of loads of material removed from 
furrowed beds in spring is from 200 to 400 por 
acre, but in the case of flat beds the sludge «in 
be collected without removing as much of (!:¢ 
sand, and therefore at considerably less expen: 

Mr. E. R. B. Allardice stated that the prac: 
at Clinton, Mass., is to furrow 5 of the 25 ):'s 
just previous. to the time when freezing tas 
place, in much the same manner as that - 
scribed by Mr. Bolling, the furrows being 31+ 
apart and 15 ins. deep. When the tempera’: °¢ 
of the air at 7 a. m. is below 15° F., the total !! wv 
of sewage for the day is applied to one of the 
furrowed beds. When the temperature is hig)’, 
the sewage is applied 4o the flat beds in sma °r 
doses. The usual dose of the furrowed 
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amounts more than 500,000 gals. per acre, 
jooding bed to a considerable depth, and be- 
fore this sewage has disappeared a coating of 
ice SOM ins. in thickness has formed, which 
remains on the tops of the ridges. Never has 
the san. 1 the trenches become frozen to such an 
extent t it is not readily thawed by the next 
appli of sewage. 

The beds are dosed at the rate of 250,000 
gals .cre per day, and they operate satis- 
factor luring the warmer days of winter, ex- 


cept afr a heavy fall of snow, when the applied 
eewage s chilled by the snow and a heavy coat- 
ing of .-e forms on the sand. 

In th. spring, when the beds are cleaned, there 
are from: 4 to 6 ins. of solid matter in the bottom 
of the turrows, which has to be removed. The 
quantiiy removed amounts to from 275 to 300 
inads per acre. In 1904 eight settling tanks were 
puilt, (rough one of which the sewage passes 
before being discharged upon the beds, and by 
this moans the quantity of solid matter which 
accumulates on the beds has been materially de- 
creased, and the difficulty in operating the beds 
in winter diminished. 

Mr, L.. C. Frost, of Framingham. considers that 
one of the vital points in the maintenance of 
sewage filters in winter is to apply large doses 
to the beds and not to attempt to keep a large 
area of filtering surface open during cold weather. 
In Framingham the beds are planted with corn. 
When the stalks are cut the hills around them 
are about 5 ins. high. The ice forming upon the 
sewage rests upon the hills, and no trouble is 
experienced in keeping the filtering material open, 
if sufficiently large doses are applied. 

Mr. H. P. Eddy, of Worcester, finds that better 
results are obtained by leaving the beds flat in 
winter, the chief reasons being the expense of 
furrowing the beds, the greater difficulty in re- 
moving the accumulated solid matter from the 
furrows and the objection to mixing the organic 
matter which accumulates near the surface of the 
sand with the cleaner sand beneath the surface, as 
is necessary in furrowing and leveling the beds. 

At Worcester it is found that the beds take a 
greater amount of sewage in winter than in 
summer, due probably to the fact that a slight 
freezing tends to separate the grains of sand at 
the surface and allows the sewage to pass through 
more freely. The ice which forms on the sewage 
is kept from attaching itself to the sand by the 
piles of solid matter which are raked up in the 
falland not removed from the beds, the piles be- 
ing about 8 ft. apart. These are sufficient to hold 
up whatever ice forms on the sewage when the 
beds are flooded. 

During the warmer days of winter a large 
force of men is employed to rake the surfaces of 
the beds while they are free from frost, sludge 
being left in the piles. In the spring, when the 
piles are removed, they contain about 300 cu. 
yds. per acre of filter beds. 

Mr. X. H. Goodnough, Chief Engineer of the 
Massachusetts State Board of Health, stated that 
during the severe winter of 1903-04 there was a 
great falling off in the efficiency of all of the 
purification works in Massachusetts, as indicated 
by the analyses of the State Board of Health, this 
being true of the new beds as well as of those 
which had been in use for many years. The beds 
did not reeover their efficiency during the fol- 
lowing year, but since then there has been some 
improvement in the quality of the effluent. 


NOTES FROM ENGINEERING SCHOOLS. 


RENSSELAER POLYTECHNIC INSTITUTE. 
~Two new fireproof buildings have been erected 
upon the recently purchased land adjoining the 
Property owned by the Institute. One of the 
buildines is the gift of Mr. Andrew Carnegie, 
and was erected at a cost of $130,000. It is to 
be used for an engineering building and contains, 
besides recitation and lecture rooms, a 60 ft. 
x 100 drafting room. The other building is 
& chen ‘cal laboratory and was built at a cost 
of $110.00. The qualitative laboratory is 50 ft. 
« 8% f. Much new equipment has been added 
‘o the ‘ifferent laboratories, that for the elec- 
‘rical laboratory including a steam turbine. 


COPPER PRODUCTION IN 1905. 


The accompanying table showing the production 
of copper in the United States for the years 1883 
to 1905, inclusive, should have appeared in our 
issue of Dec. 6, 1906, as a part of the article with 
the above title printed on page 594, but due to an 
oversight it was omitted. These figures are taken 


Production of Copper in the United States, 1883-1905, 
Official Statistics. 


[Long tons.] 

Percent-| Percent 

[Total peo- aa Lake Su- | age ot | age of 

Year. |‘United’ superior 
States | produc: | produe- | produc- 

tion. tion. | tion 

1883.....| 51,574 26,653 81.6! 11,011 207 
1884.... | 64,708 | 90,961 19,256 29.8} 11,985 | 184 
1885....-! 74,052 $2,209) 43.5) 30,267 40.9} 10,137 13.7 
1886.....{ 70,480} 36,124} 51.3] 25,862; 86 | 99 
1887......} $1,017) 33,941} 41.9) 85,188] 43.4} 7,910} 9.7 

1888......| 101,054) 38, 604 38.2) 43.2 | 34,195 
1889 101,239 89, 364 38.7} 43,869! 43.3] 13,654 13.5 
1890 115,966 | 45,273 38.9; 50,487 43.5 | 15, 534 13.4 

1891 126,839 50,992 40.2 | 60,028 39.5 | 17,800 
1892 14,018 54,999 | 72,860} 7.3) 17,160 11.1 
1893 147,083 | 50,270 34.2 69,290 | 7.1} 29,200 13.1 
158,120} $1,031 $2.3} 81,729 $1.6] 19,873 126 
1895 169,917 | 57,787 34 | 84,900 50 | (21,408 12.6 
1896.....| 205,384 | 64,073 99,071; 48.2! 32,560 15.8 

1997.....| 220,571 | 64, 858 2.4 102, 807 46.6 36, 398 | 16 
1898 235,050 | 66,291 28.2| 92,041 | $9.2] 49,624 21.1 
1899.....| 253,870 | 65,803 25.9 | 100,503 39.6] 59,399 23.4 
1900....-| 270,588 | 64,988 24 | 120,865 44.7} 52,820 19.5 
1901...--| 268,782 | 69,772 25.9 102, 621 38.2] 58,383 21.7 
1902....-] 204,423 | 76,165) 25.9} 128,975; 43,8) 63,547 | 18.2 
1908....-| 311,627 85,898} 27.5 121,677 88.9} 65,914 | 
1904.....| 362,789 92, 995 | 95.6 | 193,168/ 36.7! 85,597 | 23.6 
1905.....| 402,687 102,807' 25.5) 140,514 34.9! 105,687 26.2 


from the statistics of the Division of Mining and 
Mineral Resources of the U. S. Geological Sur- 
vey, and show a grand total production of 4,241,- 
638 long tons {fn the 23 years. 


SEVEN NBW SUBWAY ROUTES for New York City, 
known respectively as the Seventh and Eighth Avenue 
route, Lexington Avenue route, Jerome Avenue subway, 
Fourth Avenue and Bensonhurst route, the tri-borough 
route connecting the Bronx, Manhattan, and Brooklyn, 
and eventually Coney Island, and the West Farms and 
White Plains route, were approved by the Board of Es- 
timate on Dec. 7. The Rapid Transit Commission was 
authorized to secure bids, first, for the construction of the 
subways alone, and, second, for their construction and 
operation. The specifications, however, will not be ready 
for three or four weeks. As the law requires that the 
invitation to bidders be advertised for six weeks, the 
commission will not be ready to open bids before the 
last of February at the earliest. It was agreed to permit 
the advertising for bids for separate parts of the tri- 
borough route. Some believe that the separation of 
operation and construction and that the 20-year limit of 
the term of the franchises with the privilege of one 
renewal for a second 20-year term, according to the 
Elsberg bill, will frighten off bidders. If this proves 
to be the case, the Rapid Transit Commission and the 
city authorities will, it is understood, combine in an 
effort to have the Elsberg bill amended. 


THE EAST RIVER TUNNEL OF THE NEW YORK 
subway system will celebrate the meeting of the 
north tunnel headings in a few days. On the afternoon 
of Dec. 8 a pipe was pushed through from shield to 
shield of the north tube, and it became possible to check 
the survey lines of the two headings. It is reported 
that a close meeting of the shields is assured. The 
tunnel is being built by the New York Tunnel Co., sub- 
contractor, for the Rapid Transit Subway Construction 
Co., to whom the City of New York awarded the con- 
tract for the construction of the Brooklyn extension of 
the subway. The only existing tunnel under the East 
River is the tunnel of the East River Gas Co., near 70th 
St., Manhattan, completed in 1894. Mr. D. L. Hough, 
President of the New York Tunnel Co., was Chief Engi- 
neer of the gas company at the time that tunnel was 
built. 


> 


AN EXPLOSION OF DYNAMITE in a powder maga- 
zine located on the first level of the No. 8 shaft of the 
Quincy mine, at Houghton, Mich. Dec. 5, killed 40 
miners, according to press reports. The men were being 
lowered into the mine, in a large cage, and were about 
100 ft. from the surface and passing the first level when 
the explosion occurred. Not a trace of the miners could 
be found after the accident, while several hundred feet 
of the shaft were badly wrecked. At the time of the 
explosion there was stored in the magazine several 
thousand tons of dynamite, all of which exploded. The 


cause of the explosion is unknown. No miners were 
working in the vicinity of the magazine at the time of 
the accident. 


+ 


THE COLORADO RIVER BROKE FROM ITS BANKS 
again on or about Dec. 10, and resumed its flow through 
the Imperial Valley into the Salton Sea, in Southern 
California. It was only about Nov. 1 that the river was 
reported as confined to its banks, after many months of 
effort, numerous failures, and the expenditure, it is 
reported, of vast sums by the Southern Pacific Railway 
and allied interests. The concrete dam and steel gates 
recently completed to control the river are reported to 
be uninjured, the river having broken through the bank 
at another place. It is also said that the Southern Pacific 
will again be compelled to change its track location, 
near the Salton Sea, to a higher elevation Information 
regarding the earlier breaks, efforts to control them and 
allied matters, was published in our issues of Feb. 16, 
March 15 (p. 300), May 10, June 28 (p. 721), and 
Nov. 1 (p. 465), 1906, 


THE BURNING OF A STONE RESIDENCE caused 
eight deaths at Ithaca, N. Y., on Friday morning, Dec 
7. The building was occupied by a Cornell student 
fraternity. It was a three-story structure, with brick 
and stone walls and partitions except that the third 
story partitions were of wood. The floors were of wood. 
A fire which was discovered shortly before 4 a. m., 
traveled up the two stairways and filled the third story 
where most of the occupants slept, with fire and smoke 
Fire fighting was not started for over an hour, due to 
slowness in the fire department and lack of fire pres 
sure in the mains. A wind of 20 to 25 miles per hour 
made the spread of the fire more rapid. Even allowing 
for all these facts, the spread of the fire seems to 
have been exceptionally rapid, and the fire unusually 
intense. Apparently no means of fire escape were pro- 
vided. The house was luxuriously equipped, but seems 
to have had very low fire resistance. Two students 
were burned to death in the building, and three were 
so badly injured that they died later. The fall of an 
exterior wall killed three firemen. The house was 
built about 1880. W. H. Miller, of Ithaca, was the 
architect. 


A FLOOD, caused by the breaking of the reservoir 
dam of the Detroit Copper Co. at Clifton, Ariz., Dee. 4, 
wrecked the business section of the town, seriously 
damaged the smelting plant of the Arizona Copper Co., 
and killed some 18 people. The property lost is es- 
timated at $100,000. The heavy rain, which caused 
the breaking of the dam, lasted for 34 hours, and 
caused many other streams in that section of Arizona 
to rise rapidly and do much damage. The railway 
bridge over the Gila River at San Carlos, Ariz., was 
carried away, while many miles of the Arizona & New 
Mexico Ry. were destroyed. 


THE PANAMA CANAL BIDS are not to be opened 
until Jan. 12. The official statement concerning the 
postponement reads as follows: 

On account of certain changes made at the instance of a 
number of contractors in the invitation and form of con- 
tract required to be executed by the successful bidder 
under the invitation for the completion of the construc- 
tion of the Panama Canal issued by the Isthmian Canal 
Commission Oct. 9, 1906, the date of opening bids has 
been postponed from Dec. 12 to 12 o’clock m., Jan. 12, 
1907. The invitation and form of contract, with the 
changes made therein, will be held in the office of the 
Isthmian Canal Commission at Washington, D. C., sub- 
ject to inspection by all contractors or others interested 
therein until Dec. 15, on which day in their final form 
they will be formally reissued. 

The changes contemplated by the Commission are re- 
ported to be a reduction of the amount of the bond re- 
quired from $3,000,000 to $2,000,000; the omission of the 
clause making the contractor responsible for defective 
material incorporated in the work; and provision for re- 
vision of the official estimate of cost in case of changes 
in the wage scale or important changes in the material 
encountered compared with that assumed by the engineer- 
ing committee in making up its estimates of cost. 


—-@-— 


THE TURBINE STEAMSHIP, “Yale,’’ of the Metro- 
politan Steamship Line, was successfully launched at 
the yards of the Delaware Iron Works, Chester, Pa., 
Dec. 1. The “Yale” and a sister ship, the “Harvard,” 
which is soon to be launched at the same yards, are 
designed to be the fastest steamships in the coastwise 
service of the United States. They will be put in 
service next June on the route between New York City 
and Boston and are expected to cover the distance in 
15 hours. Each boat will be driven by 10,000-HP, triple 
turbines at a speed of 23 knots per hour. These ships 
are of stvel construction throughout, 407 ft. long, 63 
ft. beam, over guards, and have a draft of 16 ft. 
They will accommodate 600 passengers. 
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PERSONALS. 


Mr. Nathaniel Haven has resigned as President of the 
Baltimore Bridge Co. 


Mr. E. H. Holden has been appointed Assistant Super- 
intendent of the Rio Grande Western Ry. to succeed 
Mr. B. A. Campbell. 

Mr. Henry C. Starr, of Richmond, Ind., has been 
elected Vice-President and General Attorney of the Wis- 
consin Central Ry. 


Mr. Colin Craig-Loggie, late with the H. C. Frick 
Coke Co., bas become Assistant Engineer of The Mingo 
Block Coal Co., Williamson, W. Va. 


Mr. Adrian H. Joline, of New York City, has been 
elected President of the Missouri, Kansas & Texas Ry., 
to succeed Mr. F. N. Finney, resigned. 

Mr. W. F. Costello, Assistant Superintendent of the 
Grand Trunk Ry. at Battle Creek, Mich., has been ap- 
pointed Superintendent of the Oregon Short Line R. R. 
at Salt Lake City, Utah. 

Lieut. H. B. Rousseau, Engineer U. S. N., has been 
appointed Chief of the Bureau of Yards and Docks. He 
will assume the office Jan. 1, if the appointment is con- 
firmed by the Senate. 

Mr. Horace Baker has been appointed General Manager, 
with jurisdiction over the operating and maintenance 
departments, of the Cincinnati, New Orleans & Texas 
Pacific Ry. His headquarters are at Cincinnati, Ohio. 

Mr. Chester Torrance, of Havana, Cuba, has resigned 
as Engineer-in-Charge of Water-Works and Sewers, to 
form a partnership with Mr. M. P. Marceau. They will 
conduct a general contracting business at Maloja 2, 
Havana, Cuba. 

Mr. W. S. Murrian, formerly General Foreman of the 
Union Pacific R. R. shops at Cheyenne, Wyo., has been 
appointed Superintendent of Motive Power and Machinery 
of the Middle and Western Districts of the Southern Ry., 
at Knoxville, Tenn. 


Messrs. C. J. Grammar, C. F. Daly and Ira A. Place 
have been elected vice-presidents of the New York 
Central & Hudson River R. R. Mr. Grammar will have 
charge of freight traffic; Mr. Daly, passenger traffic, and 
Mr. Place, legal matters. 


Mr. 8. Henry Harrison, formerly Superintendent of 
Power and Machinery for the Vulcanite Portland Cement 
Co., Vuleanite, N. J., has accepted a position with The 
Osborn Engineering Co., of Cleveland, Ohio, as head of 
the department of cement engineering. 


Mr. Mark L. Requa, Vice-President and General Man- 
ager of the Nevada Northern R. R., and General Man- 
ager of the Nevada Consolidated Mining Co., has re- 
signed and removed from Salt Lake City, Utah, to San 
Francisco, Cal., where he will devote his time to private 
interests. He will be succeeded by Mr. Pope Yeatman, 
of New York City. 


Mr. G. J. A. Paul, Superintendent of the Sharon & 
Youngstown and the Sharon & New Castle electric lines, 
has been appointed General Superintendent of all the 
lines owned by the Mahoning & Shenango Valley Trac- 
tion Co. in Sharon, Youngstown, New Castle, Niles, 
Warren and South Sharon, Ohio. Mr. Paul becomes the 
first general superintendent of this company since the 
merging of the electric lines of the above towns. 


Mr. F. H. Taylor, formerly Second Vice-President of 
the Westinghouse Electric & Mfg. Co., has been elected 
a member of the Board of Directors and Vice-President 
of The Yale & Towne Mfg. Co. Mr. Taylor was con- 
nected with the Westinghouse Co. for nine years, holding 
successively the positions of Sales Manager, Fourth Vice- 
President and Seeond Vice-President. He was at one 
time President of the Belmont Iron Co., and was for 
seven years Manager of the Philadelphia office of The 
Yale & Towne Company. 

Mr. William Schlafge, Master Mechanic of the New 
York Division of the Erie R. R., has been appointed 
Master Car Builder, with office at Meadville, Pa., to 
succeed Mr. R. W. Burnett, resigned. Mr. D. Van Riper, 
General Foreman of the Meadville shops, has been pro- 
moted to Master Mechanic of the Rochester Division, 
with headquarters at Avon, N. Y., tosucceed Mr. C. James, 
transferred to the Cincinnati Division, Galion, Ohio. Mr. 
J. J. Dewey, Master Mechanic of the Cincinnati Division, 
succeeds Mr. Schlafge as Master Mechanic of the New 
York Division, with headquarters at Jersey City, N. J. 
Mr. G. A. Moriarty, General Foreman of the Port Jervis 
Shops, has been appointed Master Mechanic of the Del- 
aware Division, with headquarters at Port Jervis, N. Y. 


Mr. W. W. Finley, Second Vice-President of the South- 
ern Ry., has been elected President, to succeed the late 
Samuel Spencer. Mr. Finley was born at Pass Christian, 
Miss., in 1853, and entered the employ of the New Or- 
leans, Jackson & Great Northern R. R. as clerk in 1876. 
After five years’ service with this company he accepted 
a position with the Chicago, St. Louis & New Orleans 
R. R. From 1883 to 1888 he was in the freight depart- 
ment of the Gould System. He then went with the 
Panhandle Route as General Freight Agent, becoming 
Chairman of the Transmissouri Traffic Association in 


1889. In 1890 he became Chairman of the Western 
Passenger Association, resigning May 20, 1892, to be- 
come General Traffic Manager of the Great Northern 
& Montana Central Ry. He became Commissioner of the 
Southern States Passenger Association in 1895, but re- 
signed shortly afterwards to become Third Vice-President 
of the Southern Ry. He occupied this position for less 
than a year, when he resigned to become Second Vice- 
President of the Great Northern Ry. On Sept. 15, 1896, 
he returned to the Southern Ry. as Second Vice-Presi- 
dent, which office he has since held. 


Obituary. 
Willis W. Polk, for many years a prominent architect 
of San Francisco, Cal., died at San Mateo, Cal., Nov. 29, 
of heart disease, aged 68 years. 


Charles Donnelly, at one time Vice-President of the 
Baltimore & Ohio R. R., died at his home in Pittsburg, 
Pa., Dec. 5., of blood poisoning, following an operation, 
aged 67 years. He was born in Ireland but came to 
America when a boy. He was one of the founders of 
the McClure Coke Co., which was absorbed by the 
Frick Coke Co. in 1895. 


R. R. Swisher, formerly Chief Engineer of the United 
Fruit Co., of Nipa Bay, Province Santiago de Cuba, 
died at his home in Pomona, Cal., Oct. 24, aged 50 years. 
He was born in Ohio, and in August, 1880, became As- 
sistant Engineer of the Atlantic & Pacific Ry. In 1884 
he was appointed Assistant Engineer of the St. Louis 
& San Francisco Ry., becoming Bridge Engineer of the 
Atchison, Topeka & Santa Fe Ry., Kiowa Extension, in 
1887. He became Assistant Engineer of the Denver & 
Rio Grande Ry. in 1888, and from February, 1890, to 
July, 1892, he was connected with the Mexican Southern 
Ry. He then became Topographer for the Mexican Na- 
tional Construction Co., later becoming Locating Engi- 
neer of the Cazadero & Solis Ry. From 1894 to 1898 
he was engaged in work at Chihuahua, designing water- 
works, sewer system, etc. In 1899 he located and con- 
structed the Ferrocarril Mineral de Chihuahua. He 
became connected with the United Fruit Co. in 1904 as 
Assistant Engineer, and was promoted to Chief Engi- 
neer in 1905. He was, however, soon obliged to resign 
‘this position on account of ill health and returned to 
California, 


Rear Admiral Peter C. Asserson, U. S. N. (retired), 
died at his home in Brooklyn, N. Y., Dec. 6, of heart 
disease, aged 66 years. Admiral Asserson was born in 
Norway and entered the U. S. Navy as a mate in May, 
1862. Shortly afterward he was made an Acting Engi- 
neer and served in this grade until 1869, when he re- 
signed. He then took up the study of civil engineering 
and re-entered the Navy as Civil Engineer in 1874. Two 
years later he was detailed to the Norfolk Navy Yard, 
where he remained for nine years. He was then placed 
in charge of the Bureau of Yards and Docks at the 
Brooklyn Navy Yard, holding this position until 1901, 
when he was retired, having reached the age limit of 
62 years. Admiral Asserson with his son, Mr. Henry R. 
Asserson, had lately opened offices at 59 Pearl St., New 
York City, as Consulting Engineers. During his con- 
nection with the U. S. Naval Corps of Civil Engineers, 
Admiral Asserson practically rebuilt the Norfolk and 
Brooklyn Navy Yards, and designed and built many 
timber and concrete dry-docks, quay walls, machine 
shops, power plants, bridges, etc., etc. 


ENGINEERING SOCIETIES. 


COMING MEETINGS. 
ASSOCIATION OF THE SOUTH. 
Dec. 14-15. Annual Meeting at Atlanta, Ga. Secy., H 
M. Jones, 2 Berry Bik., Nashville, Tenn. 
AMERICAN ECONOMIC ASSOCIATION. 
Dec. 26-28. Nineteenth Annual Meeting at Providence, 
Mr. Winthrop M. Daniels, Prince- 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
Dec. o Jan. 2, 07. Annual Meeting at New York a 
Secy., L. O. ‘Howard, Cosmos Club, Washington, D 
ENGINEERS SOCIETY OF WESTERN PENNSYL- 


Jan. 3. Annual Meeting at Pittsburg, Pa. Secy., F. 
V. McMullin, 410 Pennsylvania Ave., Pittsburg, Pa. 
THE AMERICAN INSTITUTE OF ARCHITECTS. 
Jan. se" Annual Convention at Washington, D. C., 
Secy., Glenn Brown, Washington, - Cc. 
MICHIGAN ENGINEERING SOCIET 
Jan. 8. Annual Convention at Detroli, Mich. Secy., F. 
Hodgman, Climax, Mich. 
NATIONAL ASSOCIATION OF CEMENT USERS. 
Jan. 8-11. Annual Meeting at Chicago, Ill. Secy., 
W. W. Curtis, 585 Caxton Bldg., Chicago, III. 
NEW ENGLAND WATER-WORKS ASSOCIATION. 
Jan. 9. Annual Meeting at Boston, Mass. Secy., Mr. 
Willard Kent, Narragansett Pier, R. I. 
WOOD PRESERVERS’ ASSOCIATION. 
Jan. 15. Annual Meeting at Memphis, Tenn. Secy., 
C. W. Berry, Laramie, Wyo 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Jan. 16-17. Annual Meeting at New York City. Secy., 
Cc. W. Hunt, 220 West 57th St., New York. 
NORTHWESTERN CEMENT PRODUCTS ASSOCIA- 


TIO 
Jan. 1ei8. Annual Convention at St. Paul, Minn. 
Roche, 410 Pioneer Press Bldg 


St. 
INDIANA “ENGINEERING SOCIETY. 
Jan. ze 19. Annual Meet at Indianapolis. 
A Brown, Commercial Club Building, 


THB ENGINEERS’ CLUB OF PHILADE! 


A. 
19. at Philadelphia 
r Lori ng Ww 1125 Gi Girard St. 
ILLINOIS 8 OF ENGINEERS AND . 


Tratman, 1636 Monadnock Block,( 
CANADIAN SOCIBTY OF CIVIL ENGINE 
an. 29. Annual Meeting at Montreal. s Prot 
McLeod, 877 Dorchester St., Montrea ©. 

THE NATIONAL BRICK MANUFACTURER |. 


National Convention at St. Lo 
A. Randall, Indianapolis, Ind. 


NEW ‘ENGLAND GAS ASSOCI IATION. 
Feb. 21. Annual esting at Boston, Mass ay 
W. Gifford, East Boston, Mass. XN, 
ASSOCIATION OF ONTARIO LAND SURV: 
Feb. 26. Annual Meeting at Toronto. ¢ Kill 
Gamble, 405 Temple Bidg., Toronto, Ont le 


NORTHWESTERN CEMENT PRODUCT> 
TION.—The annual convention of the ass: 
be held Jan. 16-18, in the new Auditoriu, 
Minn. The association extends a general ; 
all architects and engineers to exhibit draw 
graphs, etc., of concrete buildings, bride: 
dams, reservoirs and other work in which 
used. Space for such exhibits will be rese: 
charge by applying to the Secretary, Mr. 
Roche, 410 Pioneer Press Bldg., St. Paul, ’ 

BROOKLYN ENGINEERS’ CLUB.—The an 4) meet. 
ing of the club will be held at the Club Ro «s in the 
Brooklyn Library Building. 197 Montague St.. 
N. Y., Thursday evening, Dec. 13, at eight o' k. Be- 
sides the reading of the reports of committe: officers 
and directors, there will occur the election of © ‘icers {or 
the ensuing year. The nominations are follows 
President, Mr. Clarence D. Pollock; Vice-Pre:\jent, 
Kingsley L. Martin; Secretary, Mr. Joseph “trachap 
Treasurer, Mr. John Middleton; Directors, Me James 
C. Meem and Conway Shaler. The anni! dinner 
of the club will be held at the Pouch Galery, 345 
Clinton Ave., Brooklyn, Dec. 20, at 7 P. M. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIA- 
TION.—The annual meeting of the Electrical (ommittee 
of the association will be held next March in New York 
City. The principal matter for consideration will be 
the provisions of the National Electrical Code as they 
now exist. This committee requests that any desired 
change in, or addition to, the Code be forwarded to 
the secretary of the association, Mr. C. M. Goddard, 55 
Kilby St., Boston, Mass., on or before February Ist, in 
order that it may be printed in the bulletin, thus giving 
the committee and other interested parties an oppor- 
tunity to consider the same in advance of the annual 
meeting. Final action on suggestions not received in 
season for consideration by the committee previous to 
the meeting, may only be taken by unanimous consent. 
The meeting will be open to all interested people, and 
such persons are urged to be present and give the com- 
mittee the advantage of their experience and aiivice. 


AMERICAN SOCIETY OF CIVIL ENGINEERS.—The 
regular business meeting of the Association was held at 
its house Wednesday, Dec. 5, President F. P. Stearns in 
the chair. A paper on “The Atchafalaya River: Some 
of Its Peculiar Physical Characteristics,’’ by J. A. Ocker- 
son, Member Mississippi River Commission, was reai. 
The so-called “‘Atchafalaya Problem,” 1. e., the question 
of the origin and the problem of the regulation of the 
river, was discussed by Messrs. A. L. Dabney, F. M 
Kerr and H. B. Richardson. A paper on ‘The Naval 
Floating Dock: Its Advantages, Design and Construc- 
tion,” by Leonard M. Cox, Civil Engineer, U. S. \, 
was also read. The comparative cost of graving and 
fleating docks was discussed by Mr. J. R. Baterden, M 
Inst., C. E., and the relation of the dock “Dewey” de 
scribed in the paper to some docks constructed by Mr. 
Geo. B. Rennie in Cartagena, Spain, some ‘ifty years 
ago was noted in a letter from the latter. ‘he paper 
was also discussed by Messrs. C. Colson, M. Inst. ©. E, 
and C. H. Peabody. 

NATIONAL DRAINAGE ASSOCIATION.—A national 
conference of drainage interests, which resulicd in the 
formation of the above association, was held at Okla 
homa City, Okla., Dec. 8. One of the princip:! objects 
of the association is the creation of sentimen: favoriné 
the establishment of a national drainage poli:y by tt 
U. S. Government, similar to its present irrigat on poll‘? 
The active work of the association will be under the 
immediate supervision of an executive 
headquarters will probably be established at shingto. 
D. C. Representatives of the U. S. Reclamat' 1 Servic 
and the U. S. Department of Agriculture, b ides s* 
eral State Engineers and engineers of Sta» drainasé 
commissions were in attendance at the meetin. A 0Um 
ber of civil and municipal engineers and inty sur 
veyors of the new State, attending the coni .°nce, 
proved the opportunity to organize a new gineering 
society, to be known as the Oklahoma Ens ©ers’ 
Surveyors’ Society. Mr. A. G. Bernard, of +s Laké, 
Minn., was elected Chairman of the Exe (ve (om 
mittee of the Drainage Association, the e!: ‘ion of § 
secretary being ferred until a later date. The 0 
annual meeting of the association will be «id st 
Paul, Minn., in October, 1907. 
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EDITORIAL. 


What is a “drawbridge’? If we go back to 
fecdal days, undoubtedly the prevailing type of 
movable bridge was the bascule. Crossing the 
moat which surrounded a fortified castle was a 
bridge resting in trunnions at the inner end, and 
probably counterweighted in one of several ways 
to make it easier for the men to lift and lower 
it Such a drawbridge, doubtless, was referred 
to in the passage in ‘Marmion’? where Lord 
Douglas exclaims: 

“Up drawbridge, grooms—what, Warder, ho! 
Let the portcullis fall.” 

With the development of modern bridge con- 
struction in the nineteenth century, the pre- 
vailing form of drawbridge became the swing- 
bridge, turning horizontally around a vertical 
axis. It is perfectly correct to call this form of 
bridge also a drawbridge (even though it is not 
drawn up to open it, as was its predecessor of 
feudal days). The Century dictionary definition 
ff drawbridge is 
4 bridge one or more sections of which can be lifted or 
moved aside to permit the passage of boats. 

But it is mot correct, by any means, to use 
“drawbridge” and “swingbridge” as synonymous, 
by restricting “drawbridge” to the horizontally- 
Swinging type of structure. Bascules, rolling 


} or sliding bridges, vertically lifting bridges, pon- 
) ‘oon bridges adapted for opening and closing, 


all are drawbridges, by the testimony of both 


B history and present-day usage. In current usage 


that part of the structure which moves to per- 
mit the passage of vessels, or in a bridge of sev- 
eral sp ns that span which contains the mov- 
able ps! or parts, is the “draw” or the “draw- 
span.” \Ve may speak of a bascule drawspan, a 
doubl:-!-af rolling-lift draw, a retractile draw, 
swing draw, but we may not contrast, 


}*S ind. dual types of movable bridge, a bascule 
with © \ awbridge, when we mean to contrast 

el be cule type of draw with the swinging 

draw 
Sine’ ‘he available variety of terms for en- 
sineer'~ structures and operations is by no 
means 4 ample, care in discriminating between 
related -chnical terms is not only desirable but 
rm The case of drawbridge and swing- 
e 


Princip 


' particular application of this general 


CORRESPONDENCE. 


Carpenter’s Experimental Engineering : The Review 
Reviewed. 


Sir: In the Supplement of Nov. 15, 1906, is a critical 
and extended review of the above-named work covering 
about two pages, which seems to be worthy of consid- 
eration. The reviewer criticizes the book principally for 
two reasons. First, that it has omitted the description 
of a large number .of testing instruments, and second, 
that it contains a good deal of theoretical material which 
is of no use and might better have been omitted. 

It is quite evident that in order to meet the approval 
of the reviewer the field of the book would need to be 
entirely changed from that occupied by it at present. 
The work is primarily designed for students, as stated 
in the preface, and an attempt is made to state fully 
in every case the fundamental theory which applies 
to the class of experiments under discussion. The par- 


.ticular field for which the book is designed is pointed 


out in the preface (2d paragraph, page V.) in which 
it is stated: “It is attempted in the work on Experi- 
mental Engineering to point out the relation between 
the fundamental theory and the experimental results 
where such a theory exists.” It might be stated 
further that the description of apparatus and of pro- 
cesses of testing are rather put in as examples of an 
application of the theory than with any intention to 
make the book a catalogue of apparatus or a com- 
plete description of all methods and processes of testing. 
It is thus seen that a book of the character outlined 
by the reviewer would belong to an entirely different 
field from that for which Experimental Engineering 
was intended. My experience in preparing young men 
for successful work in the engineering profession hag 
led me to attach great importance to broad and under- 
lying theoretical principles. I have found that if the 
young man thoroughly understood the general theoret- 
ical principles underlying any kind of work on any 
machine, that he was able by himself to grasp the 
details of different methods or different machines. The 
value of his engineering education, in my opinion, de- 
pends on his acquaintance with general principles rather 
than on his knowledge of a great many special appli- 
cations. 

The reviewer gives his approval to boiler tests which 
are made without the use of steam calorimeters. I can 
well understand that the work on Experimental Engi- 
neering does not fulfill the demands for men who ap- 
prove of boiler tests made without the use of a calori- 
meter; and it was never intended to meet such a de- 
mand. This statement also explains why such a re- 
viewer considers the chapter relating to “least squares’’ 
and much of the theoretical work as entirely a waste 

valuable space. The fact, however, that the book 
has been well received by a large number of students 
and engineers indicates that it serves a useful purpose 
in its particular field, although that field may not be 
the one which the reviewer considers the proper one 
for such a work. My own belief is that the present 
field covered by the work meets the demands of a larger 
class of people than would the field referred to by the 
reviewer. 

It strikes me that the reviewer has not fairly class- 
ified the amount of space given to different subjects. 
As an illustration, he states that a great deal of 
space is given to the discussion of methods of de- 
termining ‘‘moisture in steam’’ and very little to the 
subject of testing the steam engine and the steam tur- 
bine. From the standpoint of the author of the book, 
testing the moisture in steam, the heating value of fuels, 
and testing steam boilers are all incidents in the testing 
of the steam engine, and I believe from that standpoint 
the reviewer will find that the amount of space given 
to the subject is sufficient to meet all ordinary require- 
ments. 

The reviewer also thinks it was poor judgment to 
give so much space to Hirn’s analysis. I can under- 
stand how such a thing seems foolish to a man who 
tests steam boilers without a steam calorimeter, but 
from the viewpoint of the engineer who desires to study 
the heat interchanges in a steam engine the condition 
would be entirely different. This latter question is a 
difficult one, and experience shows that even the space 
which is given to it is none too much to make students 
fully comprehend the process. 

Respecting the statement that certain new instru- 
ments are not described, whereas in some cases old 
ones, which are not in use, are described, I would 
state that in many cases this has been done deliber- 
ately where the old ones were representative of a 
method or process, and the new one did not represent a 


method or process, but simply differed in detail from 
others in the same class. 

The reviewer states that the book is in a large mea- 
sure confined to a description of the apparatus in Sibley 
College. This statement is positively not true, although 
it is doubtless true that the influence due to the use 
o! certain forms of apparatus has led to a gelection as 
to what to describe and what to omit. It is a fact that 
Sibley College possesses a great deal of apparatus which 
is used for special and general work and not referred to 
in the book, and, on the other hand, a considerable por- 
tion of the apparatus referred to and described is not 
in use in the Sibley laboratories. 

Considerable space is given to a discussion of a head- 
ing called Part II., Methods of Testing the Steam 
Engine, which the reviewer entirely fails to comprehend 
To relieve his apprehension I would state that the 
leaving in of that name is due to bad proof reading. 
In the previous edition the work was divided into parts, 
and Part II. covered the methods of testing the steam 
engine, the term being used in its broad sense as cov- 


e.ing all that related to engine and boiler tests, which 


in the present book covers nearly 360 pages. In 
the present edition I decided to strike out the division 
into parts, but either through my oversight or that 
of the publishers, the particular heading referred to 
was not cut out. 

I am much pleased to have attention called to the 
demand for descriptions of some apparatus and processes 
which have been omitted; these will be taken Into 
consideration and remedied so far as practicabe when 
a later edition of the work is required. 

The reviewer states that an error is made respecting 
the existence of CO in flue gags, I think in that respect 
that the statements in the book are correct, and agree 
substantially with every authority who has made a scien- 
tific investigation of the subject. I know, however, 
that many engineers hold to a contrary opinion, and 
that a number of tests are on record which show a con- 
siderable amount of CO, due principally, in my opinion, 
to the use of imperfect apparatus or poor methods. The 
statement in the book refers to the well-known law of 
formation of CO in the presence of an excess of oxygen, 
which, so far as I have been able to find, always 
exists under the ordinary conditions of boiler operation. 

Very truly yours, 
R. C. Carpenter. 

Sibley College, Cornell University, Nov. 26, 1906. 


Howe’s Symmetrical Masonry Arches; Correction 
to Review. 


Sir: In your issue of Nov. 15, p. 522, in the review of 
Howe's “Symmetrical Masonry Arches’’ by the writer. 
occurs the sentence: ‘If computers then decide, for sim- 
ilar arches, to try only two positions of the live load for 
approximately the maximum stresses at the abutment or 
at point 7, the load may first be conceived to cover three- 
fourths of the span.’’ The latter part of this should read: 
three-fourths of the half-span or three-cighths of the span, 
which agrees with what is stated elsewhere. One equi- 
librium polygon can be drawn for full dead and live load 
combined at one operation; then it is easy, using part of 
this, to construct the polygon for dead load and the bridge 
three-eighths loaded as well as for dead load and bridge 
five-eighths loaded. 

I desire to emphasize again the great value of the re- 
sults given in Prof. Howe's book as to the position of the 
live load giving maximum stresses at any point, obtained 
by the consideration of single loads and ultimate sum- 
mation. 

In “‘Transactions’’ Am. Soc. C. E., December, 1905, 
Vol. LV., p. 191, the writer has a note on the subject. 
{t may be remarked that the loadings for the segmental 
arches there referred to (quoted from ‘‘Theory of Voussoir 
Arches’’ by the writer) are not uniform, but locomotive 
and tender loadings. Respectfully, 

Wm. Cain. 

Chapel Hill, 8S. C., Nov. 19, 1906. 


> 


STATE ENGINEER OF SOUTH DAKOTA.—First Bien- 
nial Report to the Governor. 1906. (Samuel H. Lea, 
State Engineer.) Pierre, S. Dak.: Pub. Doc. Cloth; 
6 x 9 ins.; pp. 76; three figures in the text. 

The chief duties of the State Engineer of South 
Dakota are to see that water for irrigation is 
rightfully distributed to those entitled to its use. 
This report is largely taken up with the irriga- 
tion law of the State and with forms for applica- 
tions for water rights. Some rainfall statistics 
and general information bearing upon the hy- 
draulics of irrigation are also given. 
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REVIEWS. 
The Strength of Materials. 
Reviewed by Lewis J. Johnson,* M. Am. Soc. C. E. 
TEXT-BOOK ON THE STRENGTH OF MATERIALS.— 

By 8. E. Slocum, Ph. D., Professor of Applied Me- 

chanics in the University of Cincinnati, and E. L. 

Hancock, M. S., Assistant Professor of Applied Me- 

chanics in Purdue University. Boston and New York: 

Ginn & Co, Cloth; 6 x 9% ins.; pp. 314; 170 illue- 

trations, mostly in the text. $2; by mail, $2.15. 

This work is one of a series of mather»atical 
text-books edited by Percey F. Smith, Ph. D., 
Professor of Mathematics in the Sheffield Scien- 
tific School of Yale University. It is divided 
into two parts. Part I., including about two- 
thirds of the volume, is devoted to the mathe- 
matical analysis of the subject, and Part IL. to 
a compilation of laboratory methods and results. 

Part I., comprising as it does only about 200 
pages, is a decidedly condensed treatment. It, 
nevertheless, finds room for considerable matter 
not ordinarily included in a first course in 
Strength of Materials, such as an analysis of 
stresses in hooks, links and springs, hitherto 
overlooked or slighted in American text-books; 
the principle of least work with applications; 
analysis of arches by the method of least work 
and also by the elastic theory, and the design of 
foundations and retaining walls. The book is so 
arranged, however, that students short of time 
may conveniently skip such portions, 

The treatment of hooks and other curved pieces 
is interesting and valuable. One regrets that 
more is not stated to show how serious is the 
error in practical cases from the use of the more 
familiar but less accurate methods. The discus- 
sion of internal stresses is unusually extensive, 
but it is unfortunate that no mention is made 
of the circle of stress used so effectively by Cul- 
mann and W. Ritter as a welcome alternative 
if not outright improvement on the conventional 
algebraic methods. 

The impression left after a careful reading of 
Part I. is that the presentation, while undoubted- 
ly comparing favorably with that of the general 
run of such text-books, is disappointing; dis- 
appointing simply from a failure to rise above 
the commonplace level when with a little addi- 
tional effort it might have been made to do so. 
The strong points of the book are numerous. 
The material is, on the whole, well selected. A 
fine assortment of numerical problems is fur- 
nished. Most of the presentation is good, as 
could hardly fail to be the case in dealing with 
territory so thoroughly explored. 

The justification for a new book on such a sub- 
ject might be expected to lie in unusual clearness 
and rigor of statement. Unfortunately, it is from 
this point of view that the worst faults of the 
book under review are to be seen, and while not 
uncommonly numerous for works of this class, 
these faults are none the less vexatious and 
likely to do harm. 

One risks being charged with captiousness in 
taking these minor defects so seriously, but the 
reviewer's observations convince him that it is in 
the fine points that the usefulness of a text-book 
is made or marred. He is firmly convinced that 
the carelessness of teachers and writers of text- 
books is responsible for a far larger share of 
students’ troubles with calculus and applied 
mechanics than is generally recognized. 

An illustration of this kind of fault is to be 
found in the seriously misleading notation on pp. 
71 and 72 of the book under review, where x is 
repeatedly used where dx should be. The result 
is a statement of the value of a differential in 
terms of characters none of them expressed in 
the differential form. A student cherishing the 
belief that a differential can be expressed only 
in terms of another differential here finds an 
apparent exception and the harm is likely to be 
great. It is just such things that mystify stu- 
dents and lead them to the hasty conclusion that 
the higher mathematics is too abstruse for their 
comprehension, when the trouble lies with the 
earelessness of writers and teachers. 

A second illustration of a somewhat different 


 ®Professor of Civil Engineering, Harvard University, 
Cambridge, Mass. 


kind of defect is to be found on p. 99, where there 
is a blind adherence to scholastic conventionali- 
ties which is really a regrettable failure to make 
the most of an opportunity—a failure hardly less 
vexatious in effect than an outright mistake. 
The differential equation from which Euler’s 
column formula is derived is stated in the usual 
obscure notation 
dy 


EI + Py =0. 
dx? 

and to integrate it, the authors say “multiply by 
2 dy / dx,” and cite a reference to two pages of a 
work ‘on calculus to explain why. Granted that 
this is a customary enough treatment of the case, 
it must also be granted that the student gets 
the idea that this step could have been discovered 
only by a genius, and could be handled in any 
case in the future only by “looking the thing up.” 
Moreover he is not at all certain when this 
wrinkle is introduced for integrating and when 
some other. Perhaps the reference cited (should 
he consult it) would keep him from these errors, 
but why cite a reference when a little care would 
obviate all need of it? Would it not have been 
better, even at the sacrifice of a little compact- 
ness and scholasticism in appearance, to keep 
the original equation in its unabbreviated and 
more intelligible form— 


dy 

anit 

EI +Py=0 
ax 


from which it is at once obvious that the second 
term may be provided with the factor dy neces- 
sary to make it an integrable expression by sim- 
ply multiplying through by dy, or 2 dy if one care 
for guch extreme finish, leaving at the same time 
the first term in the simplest possible form for 
treatment. 

This kind of artificialism is rampant in ele- 
mentary Mathematical text-books and is a 
source of great harm. It does much to account 
for the too prevalent undergraduate notion that 
the natural, common-sense methods of reasoning 
and progress towards a desired end common to 
humanity outside the class-room are not in place 
there and that an occasional lapse into obscurity 
and mysticism is the hall mark of good form in 
mathematical instruction. 

An illustration of unfortunate terminology is to 
be found on p. 34, where a paragraph states in 
substance that the theory of flexure of beams in 
which axial stress and torsion are assumed ab- 
sent is called “the common theory of flexure.” 
The common theory of flexure is a term which 
should not be thus limited to cover a mere special 
case, but should be reserved for greater uses, 
e. g., for the treatment of flexure based upon 
the principle of conservation of planes, and 
Hooke’s law, which may readily and advantage- 
ously be regarded as including as other special 
cases pure tension or pure compression as well as 
the pure flexure to which our authors would 
limit it. 

Little attention is given to any but the simplest 


case of flexure, in which the plane . 
includes a principal axis of the bx 
Such treatment as is given other ca 
the awkward plan of using the pri 
and how to get these axes is dismis 
reference to standard works. A stud 
likely to be left wholly in the dark 
proper treatment of a Z-bar or an: 
commonly subjected to flexure an) 
loading. No reference whatever is », 
product of inertia of a section—a qua, 
out which no adequate comprehensi 
ments of inertia can be had. The a 
fortunately for the youth, are in ab 
respected company in this oversight. 
about like their competitors, no wors: 
fortunately, little, if any, better. 

Five of the simpler principles relati, 
ments of inertia are given without , f, tl 
student being referred to any “stand 
book on mechanics,” as if the proof re ton 
cumbersome or abstruse for ready mas’ This 
seems a most unfortunate an@ mislea:! mis. 
sion and not a legitimate bit of conden n. 

It is gratifying to see some attentio: ven t 
the kernel (called in the text ‘core ion 
but one regrets to see it treated from (he yp. 
natural, though interesting, point of \iew os 
antipolars to the central ellipse. It m easily 
be obtained directly as the locus of j} \ints 9s 
application of the external forces whi would 
give rise to neutral axes touching but 1) cross. 
ing the beam action. 

A bad lapse is found on p. 40, where the radins 
of gyration is spoken of as “the averave [italics 
mine] value of the distances of all the infinitesi- 
mal elements of area from the axis,” etc. This 
might not mislead, as there is a correct definition 
in the preceding lines, but, unluckily, the 
familiar word average is likely to prevent the 
lodgment of the less familiar though correc 
idea. 

These examples will suffice, perhaps, ‘0 illus- 
trate several kinds of faults which the reviewer 
finds in this book, as well as in others, ani 
against which he wishes to make his protest. 

Such carelessness of presentation as occurs jis 
the more disappointing when, as in this book 
special claim to rigor is made in the preface. 


lOads 


Part II. is practically a separate work. It is a 
reasonably good compilation of data on the 
physical properties of materials, with descriptions 
of testing methods and machines. There are 
minor crudities in this part of the work, some- 
what similar to those of Part I., but the nature 
of the subject matter is such as to make them 
less important, as they are less insidious. Mis 
apprehensions of facts of this kind gathered by 
young engineers from their text-books are likely 
soon to be corrected by their employers, or by 
experience, but cloudy and bewildered notions of 
fundamental principles, and, worse yet, a habit 
of tolerating such notions, produce a weakness 
far less readily cured. 

Before dismissing Part II. one must express 
surprise that, at this late day, it contains a dis 
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HANDBOOK OF MATHEMATICS 


For Engineers and Engineering Students 
By J. CLAUDEL 


This book is peculiarly adapted to the needs of the engineer and technical man who cannot spend time searching 
throueh a reference library when he wishes to solve some mathematical problem. It covers completely th entire 
field from arithmetic through integral calculus. Many 
thoroughly treated, and the book is so cross-referenced that when looking up any particular problem one is referred 
back, step by step, from the conclusion to the fundamental principles of arithmetic. All problems are worked out 
in full, making the book especially useful for home study. The exceptionally complete list of practical con: 'ructiol 
problems renders this book necessary for designers and draughtsmen. 

CONTENTS 

PART 1.—ARITHMETIC.—I.—Fundamental Operations on Whole Numbers. I1.—Properties of Whole | ris°r. 
III.—Fractions and Decimal Numbers. IV.—Powers and Roots. V.—Ratios, Proportions, Progressions. VI.— livers® 
Rules. VII.—Logarithms. PART 1I.—ALGEBRA.—I.—Of the Four Fundamental Algebraic Operations. II.—F 
of the First Degree. III.—Powers and Roots of the Algebraic Quantities. IV.—Equations of the Second !)reTr. 
PART III.—GEOMETRY.—Plane Geometry. Solid Geometry. Problems in Geometry. PART IV.—TRIGONO!PTRY— 
PART V.—ANALYTICAL GEOMETRY. PART VI,—CALCULUS. 
Calculus, II-—Integral Calculus. III1.—Application of Integral Calculus. 


Cleth. 708 Pages. 422 Illustrations. Price, $3.50 net 
This or any other engineering book sent anywhere postpaid on receipt of price 
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eussi.. of reinforced concrete beam formulas 
cont to those based upon the existence of e e ; 
horiz tal tensile stresses in concrete, and to see 
no ation given to the simple rational methods, echn ical ice ratu re 
for puting shearing and adhesion stresses in 
su ams. 


" mechanical execution of the book leaves 


litt .o be desired. It is a book whose illustra- 
t ind press work are of most attractive 
app oranee. The proofreading is well done. 
Tho is a sufficient index. 

thought left uppermost in the reviewer's 
m as a general summary of the quality of the 
bo « is that the work is little and perhaps no 
be or than the general run of the books on 
m: hematics and mechanics which find their 


wa, into the hands of young engineering stu- 
den.s of the English-speaking countries. If the 
im: ression is a just one, it should be considered 
a s rious reflection against the book. It is, of 
course, granted that a mature and skilled reader, 
hardened to petty defects, able to sift the good 


from the indifferent, can find much of interest 
in the book, but why should we rest content until 
only lucid, straightforward, truly scholarly and 
invigorating text-books be provided the student 
ef that eminently rational profession, engi- 
neering? 


Steel Mill Buildings. 
Reviewed by Henry S. Jacoby.* 


TH® DESIGN OF STEEL MILL BUILDINGS AND THE 
CALCULATION OF STRESSES IN FRAMED STRUC- 
TURES.—By Milo S. Ketchum, C. E., Assoc. M. Am. 
Soc. C. E., Dean of the School of Applied Science, 
and Professor of Civil Engineering, University of 
Colorado. Second Edition, enlarged. New York: 
The Engineering News Publishing Co. Cloth; 6 x 9 
ins.; pp. 464 + 16; numerous illustrations and tables. 
$4, net. 


The first edition of this book was issued in 1903 
(see Supplement, Oct 15, 1903). It was promptly 
received with favor by engineers, because it sup- 
plied for the first time a systematic treatment 
of the details of American steel mill buildings, 
both as to design and construction. Valuable 
information was published regarding cost analy- 
ses of such structures that is not generally avail- 
able to engineers, especially the younger ones, 
outside the estimating departments of bridge 
works. 

Part I., which relates to loads, is increased in 
the new edition by adding the wind pressures 
and live loads for buildings recommended by 
c. C. Schneider in his excellent paper on the 
structural design of buildings, presented in 1904 
to the American Society of Civil Engineers. 

Four additions are made to Part II., which 
deals with stresses. The first of these is a brief 
description of influence diagrams and their use 
in finding a maximum moment, shear, and floor- 
beam reaction for a simple truss, and the corre- 
sponding criteria for the required loading. The 
second addition consists of the graphic treatment 
of the transverse bent with a ventilator and with 
side sheds respectively. These examples form a 
desirable extension of the method previously 
adopted, in which auxiliary truss members are 
temporarily substituted next to columns that 
otherwise are subject to bending, and thus 
enable the correct stresses in the truss members 
to be given by the stress diagrams. Although 
the truss and stress diagrams are considerably 
reduced the results plainly show that the original 
drawing was well arranged and executed, and 
that the engraver’s work is properly done. The 
attention of designers is called to the author’s 
very brief note that the stresses obtained 
are approximate, although sufficiently close to 
answer practical purposes, and that the exact 
determination of the reactions in a transverse 
bent must take into account the deformation of 
the roof truss as well as of the supporting 
colunins. The application of this method will 
test ‘he relative values of different assumptions 
made in finding the reactions, that are advocated 
in ocasional discussions in engineering period- 
icals. The third addition shows how to find the 
Stresses in pins by both analytic and graphic 
Mmethols, and as an example the bending mo- 
ment shears and bearing are obtained for the 
hip Po of a bridge truss. 
wee f ie Bridge Engineering, Cornell University, 
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For Prospectus and Special Subscription Offer see Advertisement on 
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The last addition to Part II. consists of a chap- 
ter on “graphic methods for calculating the de- 
flection of beams.” After explaining Mohr’s 
method for constructing the elastic line by means 
of the moment diagram treated as a load, the 
deflection is found for a simple beam, a canti- 
lever, and several continuous beams. This is 
followed by applications to obtain the reactions 
of drawbridge trusses with three and four sup- 
ports, respectively. Some of +tthe illustrations in 
this chapter are decidedly below the high stand- 
ard set in the rest of the volume, and appear as 
if no reduction was made for the engraving. The 
only new matter inserted in Part III., on the de- 
tails of mill buildings, gives the allowable unit 
pressures on foundations, masonry, wall plates, 
ete., quoted from C. C. Sehneider’s paper, pre- 
viously mentioned; the report of a railroad com- 
mittee on skylight construction for train sheds; 
and illustrations of some details of the roof 
arches of the United States government building 
at the St. Louis exposition, and of the reinforced 
concrete round house for the Canadian Pacific 
Railway at Moose Jaw, Canada. Sixteen pages 
of tables from manufacturers’ handbooks are 
added at the end of the volume. 

The new material that probably will most 
interest the teacher forms Appendix II., and con- 
sists of 22 problems in graphic statics, checked 
by algebraic solutions. They relate to the com- 
position and resolution of forces, center of grav- 
ity, moment of inertia, deflection of a simple 
beam, and stresses in roof and bridge trusses. 
The complete solutions are shown in a series of 
full-page diagrams, accompanied by the data, 
equations and results. The problems give evi- 
dence of thorough preparation, and the data are 
so arranged that the graphic solution will be 
confined within the limits of the standard sheet 
adopted, thereby economizing the student’s time. 


Summarizing, the number of pages is increased 
from 3867 to 480, and the illustrations from 185 
to 233, the enlargement being confined, with but 
slight exceptions, to the part of the work on 
stresses. 


KONIGLICHES MATBERIALPRUFUNGSAMT (GROSS- 
LICHTERFELDE WEST, NEAR BERLIN). BE- 
RICHT UBER DIE TATIGKEIT DES AMTES IM 
BETRIEBSJAHRE 1905 [Report on the work of the 
Bureau in 1905].—A. Martens, Direktor. Paper; 7% x 
10‘ ins.; pp. 58. Berlin: Julius Springer. 

The Berlin Royal Testing Laboratory com- 
prises separate departments for testing metals 
and testing-machines, for testing constructive 
materials, for testing paper and textiles, for 
making metallographic tests, for chemical tests, 
and for testing oils and the like. In 10% it em- 
ployed 190 persons. The extent of its work may 
be estimated from the fact that the department 
for tests of constructive materials in 1945 carried 
out 33,4738 tests, on SS4 orders of which 853 came 
from Germany and 381 from foreign points. The 
administrative and statistical report here pre- 
sented contains many brief notes on the results 
of various items of its work during the year 
Thus, 18 testing-machines were tested or cali- 
brated during the year, and the general state- 
ment is made that 
the results with the several machines showed imperfect 
agreement, and it was found that in many cases the load 
indication was so faulty that the machines required pre- 
ttminary adjustment or correction. This shows anew how 
necessary it is to test commercial testing-machines fre- 
quently. 

Again, tests of thermal expansion of plain and 
reinforced concrete prisms 8 x 8 x 30 ins. gave 
the following results: for the plain prisms, co- 
efficient per degree Centigrade =— 94, 109, and 
111 x 10-" for the reinforced prisms, 101, 115, 
and 117 x 10-"; as against 120 x 10-" for steel 
alone. 


THIRD EDITION REVISED AND ENLARGED 


as regards practical and experimental knowledge. 


considerably widened. 


practice. 


Appendix.—Further matter has been added. 


4to, Cloth, 664 pp., with 615 Diagrams and Engravings. 


REINFORCED CONCRETE 


CHARLES F. MARSH, Assoc. M. Inst. C. E., Assoc. M. Inst. M. E. 


CONTENTS 
PART I: General Review of the Subject.—This has been added to and revised on the latest information 


PART II: Systems Employed.—New systems have been included, and some unimportant ones omitted. 
PART Ili: Materials.—aAlterations and additions have been made, and the scope of the subject matter 


PART IV: Practical Construction.—This section has been revised and enlarged to include the latest 


PART V: Experimental Research and Data Deduced Therefrom.—The experimental matter 
has been brought entirely up-to-date, and considerable alterations and amendments have been made. 

PART VI: Calculations. -This section bas been almost entirely rewritten, calculations for bending being 
based on straight line, stress strain curves, and considerably simplified. Diagrams for T-beams have been 
inserted, giving the dimensions direct. Practical examples are worked out for position of pressure curve in 
various types of arches. New matter has been added. 

PART VII: Some Structures which have been Erected in Reinforced Concrete,.—This part 
has been brought up-to-date, and includes interesting examples of the latest designs, 


Price, $7.00 net 
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ENGINEERING LITERATURE. 


Two Practical Books by English Authors. 
Reviewed by Amasa Trowbridge,* M. Am. 
Soc. M. E. 


AIR COMPRESSORS AND BLOWING ENGINES.—Spe- 
clally Adapted for Engineers. By Charles H. Innes, 
M. A., Lecturer on Engineering at Rutherford Col- 
lege, Newcastie-on-Tyne; Author of ‘Problems in 
Machine Design,”’ ‘‘Centrifugal Pumps, Turbines, and 
Water Motors,’ Fan,”’ etc. Manchester, England: 
The Technical Publishing Co., Ltd. New York: D. 
Van Nostrand Co. Cloth; 4% x 7% ins.; pp. 290; 
285 illustrations in the text. $2, net. 


MARINE ENGINEERS AND HOW TO BECOME ONE.— 
With Notes on the Board of Trade Examinations. 
By E. G. Constantine, M. Inst. M. E.; Assoc. M. 
Inst. C. E., ete. Second Edition. Manchester, Eng- 
land: The Technical Publishing Co., Ltd. New York: 
D. Van Nostrand Co. Cloth; 5 x 7% ins.; pp. 332; 
84 illustrations in the text. $2, net. 

The first of these books is a reprint of a series 
of articles dealing with the theory and practice 
of compressing air. There is only an outline of 
the theory, but it is quite fully illustrated by 
numerical examples, so that one can readily see 
its application. This makes it particularly val- 
uable to those who are not very familiar with 
this rather complex subject. The author con- 
siders, first, compression in a single cylinder, 
both isothermally and adiabatically, and explains 
the effects of cooling the air during compression. 
The compression of air in two or more stages is 
then considered. The theoretical part of the 
work is concluded with an article on loss of 
pressure during transmission through straight 
pipes. This should have been supplemented by 
some discussion of the loss of pressure due to 
bends and irregularities in the air passages. The 
available data on this subject are very widely 
scattered and such a book is the place where one 
should be able to find at least the most generally 
needed information pertaining to such losses. 

The second chapter gives the outline of the 
results obtained on a number of tests of air com- 
pressors. These results are of distinct value to 
the designing engineer, as they tell what effi- 
ciencies may be expected under certain conditions. 

The remainder of the book is devoted to the 
description of various valves, blowers and com- 
pressors. Practically all the English and con- 
tinental types of compressors are described in 
more or less detail, also some of the more noted 
American machines. 

While the book contains no strictly new mat- 
ter, it is distinctly valuable because of the 
scarcity of literature dealing with this subject. 
There have been many important advances in 
this line of machinery in recent years, especially 
in the matter of speed. In the older compressors 
the piston speed was so low that the steam en- 
gine could not be very economical. This be- 
comes a serious consideration as the price of 
coal advances, and the use of gas-engines ap- 
pears to be desirable. The descriptions of the 
various blowing machines and compressors are 
so complete that they leave very little to be de- 
sired in this respect. Also the range of com- 
pressors described is quite complete, most of the 
automatic and of the mechanically-controlled 
valve gears being treated. 

Some types of governors are also described, 
making the book a fairly complete compendium 
of modern practice in air compression. 


Mr. Constantine has attacked a very large 
proposition in attempting to put into words the 
requirements for the operating Marine Engineer. 
His object is to furnish information of a gen- 
eral character, however, and this he has suc- 
ceeded in doing very well. As he has been 
through the mill himself, he tells the beginner 
what to look out for and gives much good ad- 
vice as to the ways to advance. To put the in- 
formation into logical order, the author describes 
the various steps a “lad” must take to pass from 
the school-boy up through the various employ- 
ments and grades to the rank of chief engineer. 
He merely outlines what is commonly called the 
educational part of the career, devoting most 
of the book to the practical part. This is, of 
course, due to the fact that the book is written 
for the one who has not had the practical ex- 
perience rather than for the man who has passed 
through this school of practice. The book is 
descriptive rather than strictly scientific. 


*811 St. Nicholas Ave., New York City. 


Carrying out his idea of giving clear informa- 
tion, the author has introduced a very good out- 
line history of the development of the marine 
engine and boiler. This is desirable for another 
reason. One of his aims is to induce the pros- 
pective marine engineer to cultivate habits of 
observation and reasoning and he has endeavored 
to put this history into such form that it will 
call attention to the various steps in the progress 
that has been made, thus preparing the mind 
of the thoughtful reader to continue along. the 
same path and develop new ideas. 

A large part of the book is devoted to the 
enumeration and explanation of the duties of 
the sea-going engineer. This is both instructing 
and entertaining, although one must have 
actually performed these duties to be able to 
appreciate some of the points. The various 
breakdowns that are most likely to occur are 
also described, with a method for making. tem- 
porary repairs for most of them. 

Altogether the book is one that will tend to 
increase the interest of its readers in the life 
and duties of the sea-going engineer, besides 
furnishing a fund of information to the young 
man starting in this vocation. 


FOWLER’S ELECTR:icAL ENGINEER’S HANDBOOK 
AND DIRECTORY OF LIGHT, POWER AND TRAC- 
TION STATIONS.—Manchester, England: Scientific 
Publishing Co. Leather; 3% x 6% ins.; pp. 49 + 725; 
117 illustrations in the text. 2s. 6d., net; post free, 
2s. 9d. American price, $1. 

With each new edition of this handbook thus 
far brought out a noticeable increase is made in 
size, due chiefly, the author states, to “the 
growth of electrical engineering.” The present 
volume is nearly 100 pages larger than that of 
the preceding issue, and seems to have about 
reached the limit adaptable for pocket use. Ac- 
companying the last increase in size is a slight 
increase in price, although the figure asked for 
the amount of information given is still a nominal 
one. 

The book covers practically all of the branches 
of electrical engineering except telephony and 
telegraphy. The additions made since the last 
issue relate chiefly to electric meters, long flame 
are lamps, cable and fault testing, resistance 
wires, measurement of illumination, testing of 
alternators and transformers, designing of dyna- 
mos and motors, and special types of electric 
lamps. 

Considering the volume as a handbook it is safe 
to say that much of the material given on the 
design of magnets, dynamos and transformers, 
could well be omitted and this space devoted 
either to the branches of electrical engineering 
not mentioned at all or to the subject of electric 
traction, which is only superficially covered. 


Save Money on Yoi a 
Rock Excavatior 


Mr. A. R. Chambers, of the Nova Scotia St: 
Coal Co., writes us as follows: 

“I am taking the liberty of sending a cou; 
forms showing progress in drilling at Wa 
which, I trust, may be of interest to you. | 
been greatly interested in your book on ‘i: 
EXCAVATION,’ which has been of the gr 
assistance to me in arriving at the enclosed re: 
and I am now looking forward to studying 
profit your ‘HANDBOOK OF COST DATA’ « 
I have just received. 

“*You will notice on the enclosed sheets tha: 
is for October, 1904, and the other for Au. 
1905. The October sheet is about the first the 
used, for about that time we found that some: 
Was necessary in order to keep this part of 
work from being a failure. Accordingly we de: 
this form, and it is made up from a daily r 
which shows the details of the work. 

“About January following we obtained the ‘Rk’ 
EXCAVATION,’ and, after following the sug: 
tion laid down there, we found much better 
crease than previously. Good drillers are pai 
bonus, and the list is posted each month.”’ 

This book may be of even greater value to 
giving, as it does, methods and costs of excava 
rock under various conditions, both in open | 
tunnels, and subaqueous work. 


Cloth; 5 x 7% inches; 384 pages; illustrate 
Price, $3.00 net. 


The Myron C. Clark Publishing Co. 


21 Park Row, New York. 


ENGINEERING IN THE UNITED STATES.—A Report 
to the electors to the Gartside Scholarships [Univ«:..:y 
of Manchester] on the Results of a Tour in the > je4 
States in 1904-05. By Frank Foster, M. Sc., Gart- 
side Scholar. Manchester, England: The University 
Press. Cloth; 5% x 9 ins.; pp. 105. 1s., net; Amer- 
ican price, 40 cts., net. 


The author spent 12 months in the United 
States, “visiting works and educational insti- 
tutions, interviewing business men, attending 
engineering meetings” and “as a worker in a 
manufacturing works and in a power station” 
His observations are recorded under the heads: 
General Engineering Policy; Relations Between 
Employer and Employed; Education; American 
Tramways; Wages and Prices; American Engi- 
neering Workshops; Electric Power Station. 
While intended primarily for British readers the 
interest of the essay to Americans will be almost 
as great, though chiefly for the sake of seving 
ourselves as others see us. The general tone 
of the author is fair and kindly. He draws 
some lessons that might be heeded by both the 
British and American engineers and manufact- 
urers. Some of these relate to technical or manu 
facturing details, some to the general economic 
principles and some to the social welfare or bet- 
terment of employees. 


Two Important Electric Railway Books 


209 illustrations; 102 tables. 


Report of the Electric Railway Test Commission 


On Tests Made at the Louisiana Purchase Exposition and Elsewhere 
The Commission made 62 very important and thorough tests, covering every department of the 
electric railway service. The report made to the President of the Exposition is edited by Prof. H. H. 
Norris, of Cornell University, and Bernard V. Swenson, Secretary of the American Street and Inter- 
urban Railway Association. Special circulars and sample pages sent on request. Cloth, 621 pages; 


Price, $6.00 net. 


Electric Railway Handbook 


By Albert B. Herrick 
Second Enlarged Edition 


This handbook has been developed along lines that make it the standard work on street railways, 
and has been kept within the limits of what is accepted as conservative engineering 
of formulas and mathematics has been avoided as far as possible, thus making this text a useful poc«ct 
book for a large number of workers in the field, especially since in this new second edition all »°w 
subjects have been introduced in accord with the most recent developments in the electric trac 9 
industry. Flexible Leather, 462 pages; numerous illustrations and 

Price, $3.00 net. 
We can supply any Engineering Book Published. Send us your inquiries. 
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Electrical Engineering Books. 
Reviewed by Henry H. Norris.* 


4 It is with unusual pleasure we call attention to the recent publication on pump- 

aLTr ‘ATING CURRENTS.—A Text-Book for Students ing machinery. This work, issued under the title of “ ROGERS’ PUMPS AND HY. 
o: _ogineering. By C. G. Lamb, M. A., B. Sc., Assoc. DRAULICS,” is a complete and practical handbook, treating on the construction, 
v. ast. B. B, Clare College, Cambridge. New York: operation, care and management of pumping machinery ; the principle not hydraulics 
mans, Green & Co. London, England:. Edward being also thoroughly explained. The work is illustrated with cuts, diagrams and 

id. Cloth; 5% x 8% ins.; pp. ; 251 illustra- drawings of work actually constructed and in operation; the rules and explanations 

in the text. $3, net. of the examples shown are taken from everyday practice. No expense has been 


App’ °D ELECTRICITY.—A Text-Book of Electrical 

‘neering for Second-Year Students. By J. Paley 

e, Head of the Physics and Electrical Engineer- 

Department at the London County Council School 

Marine Engineering, Poplar, London, E. New 

k: Longmans, Green & Co. London, England. 

ward Arnold. Cloth; 5 x 10% ins.; pp. 420; 153 
strations in the text. $2.10 net. 

T field of alternating ciibeate appears to 
be most attractive one for authors at the pres- 
ent ime. New books appear at frequent inter- 
vals and as a rule they are well written. Several 
cov.r the same range of topics, and when a new 
wor. appears it is pertinent to inquire into the 
par‘icular reason for writing it. In the present 
ins'.nce the writer has found that material on 
the subject of alternating currents is available 
on'’ in very elaborate works or in others too 
gre. tly condensed for the purposes of instruction. 
His aim has been to produce a broad, general 
treitment of the analytical side of alternating 


and the laws of hoes d currents. 

The principles involved in the action of condensers. 

The principles of direct-current machines. 

The elements of the calculus, including the definite in- 
tegrals of simple cases of the circular functions. 

The elementary properties of vectors. 

In general the graphical method is followed on 
the assumption that it is more readily compre- 
hended than an algebraic treatment. No claim 
for originality of method or material is made, but 


ROGERS’ PUMPS 


spared in the endeavor to make this a most helpful instructor on the subject, useful 
to all pump attendants, engineers, machinists and superintendents. 

H « The Air Pump, Air and Vacuum Pumps, Air Compressors, 
Subjects Treated : The Air Lift Pump, The Steam Fire Engine, Miscellancous 
Pumps, Mining Pumps, Marine Pumps, “ Sugar- house” Pumps, Circulating Pumps, 
Atmospheric Pumps, Ammonia or Acid Pumps, The Screw Pump, Aermotor Pumps, 
Rotary and Centrifugal Pumps, Turbine Pumps, Injectors and Ejectors, Pulsometer- 
Aqua-Thruster, Pump Speed Governors, Condensing Apparatus, Utilities and Attach- 
ments, Tools, Valves and Piping, Pipes, Joints and Fittings, Useful Notes, Tables 
and Data, Glossary of Pump and Hydraulic Terms, Elementary Hydraulics, Flow of 
Water Under Pressure, Water Pressure Machines, Water W heels, Turbine Water 
Wheels, Turbine Pumps, Water Pressure Engines, Hydraulic Motors, Hydraulic 
Apparatus, Hydraulic Jack, Hydraulic Press, Hydraulic Accumulator, Hydraulic 
Ram, Pumps as Hydraulic Apparatus, Classification of Pumps, Hand Pumps, Power 
Pumps, Belted Pumps, The Electric Pump, The Steam Pump, The Duplex Pump, 
Underwriter Fire Pump, Specifications of the National Board of Fire Underwriters 


Relating to Duplex Fire Pumps, 


U; receipt of one dollar, 
and agreement to remit the 
same amount each month for 
three months, the set will be 


I enclose $1.00 (one dollar) to apply as first payment on 
one set of ROGERS’ PUM 
once to the following address, all charges prepaid. I here- 
by agree to remit by mail, at the rate of one dollar each 
month, the remaining three dollars, 


Mail To-day 
Date,.... 


PS AND HYDRAULICS, $4, which ship at 


Send for Pump Catalog 


THEO. AUDEL & CO., Publishers, 63 Fifth Ave., New York 


It covers a course in electricity such as would 
be given in connection with the study of physics 
in the universities of this country. For this 
reason the name is rather misleading, as the 
book deals more with the theory than with the 
application of electrical principles. There are, 


netism should have no trouble in reading it, par- 
ticularly if he is practically familiar with 
dynamos, motors, arc lamps and other devices. 
To such readers it will be of the greatest as- 
sistance in indicating the reasons for much that 
they could not otherwise understand. 


The text 
ending the author has attempted to treat the standard js wever, several instances where practical mat- 1s fairly well illustrated, but for the beginner 
rina list of topics in as complete a manner as the space ters are mentioned, but the treatment is not com- it contains too many diagrams and too few 
ation.” will allow. He has succeeded in producing an ex- plete enough to make much impression. In fair- pictures of actual apparatus. The volume is well 
heads: colons reference book for engineers, but from the ness to the author it should be said that his printed and strongly bound, and it has an ad- 
etween reviewer's experience it is too heavy a text for 1,55 was written for students in their second vantage over some other works in that the price 
erican undergraduates. As the book has been written yor of acquaintance with electrical matters. is moderate. It covers very much the same field 

Engi- primarily for students it must be viewed from 76 intends it to lead up to special branches of as Parr’s “Electrical Engineering in Theory and 
tation. their standpoint. This class of readers requires (1) gjectrical work, “such as electrical machine de- Practice,”* but the latter is in many ways su- 
ers the that instruction be practical and (2) that the ap- .ign alternate current work, and the like.” It perior in that it is more general. It is probably 
almost plication of each principle be made at once bY aoe geem, however, as if the student would be intended for more advanced students than is Mr. 
seeing means of illustrative problems and experiments. ore interested in the subject were he first Yorke’s book. It is interesting to compare 
ul tone In this Important feature the book is only par- fiven at least a general personal knowledge of Yorke’s “Applied Electricity’ with Aryton’s 
draws tially satisfactory, but it is entirely so both in ‘tne gifterent kinds of devices used in practice. “Practical Electricity,” written about twenty 
oth the arrangement and in technical detail. The study would then be less “dry” and tedious years ago, when the latter was one of the very 
nufact- The space is equitably divided among such im- than it often Is. few text-books available. Since that time elec- 
manu portant topics as the alternator, induction and The book contains a large amount of excellent trical engineering has made great progress and 
economic synchronous motors, transformers and measure- ineormation presented in an informal readable the text-books have kept pace with the demand 
or bet- the ieee tee y Bes a style. The arrangement is systematic and little for first class instruction. 
types of apparatus. There is little description of 


ledge of electricity and mag- * 7 
actual apparatus, the practical details being left LVL, “No. 2 


to the reader’s engineering experience or to the 
ks reading of current technical Hterature. The 
work is very similar to that of Dr. Alfred Hay; 
under the same title. The two authors enlarge 


FOUR POWER TRANSMISSION BOOKS 


s 
fi upon different details so that their work is more 4 h-T Pp T 
or less complementary. Both books differ in ig ension ower ransmission 
of the many ways from other standard treatises upon FIRST VOLUME.—A Series of Papers and Discussions Presented at the Meetings of the American Institute of Elec- 
H. H the same subject. Such books as these tend to trical Engineers under the Auspices of the Committee on High Tension Transmission. 
Inter- Standardize the literature of electrical engineer- Cieth, 169 Pages. Tiustrated. Price, 63.00 met. 
pages; ing, and the time for the production of such SECOND VOLUME.—A Series of Papers and Discussions Presented at the International Electrical Congress in 


8t. Louis, 1904. Uniform with First Volume. 
Cloth. 310 Pages. Illustrated. Price, $2.50 net. 


Electric Power Transmission 
By LOUIS BELL, Ph. D. 


This is the fourth edition of Dr. Bell’s book and has been largely rewritten and revised. Written in the author's 


Standard text has arrived. Although the “in- 
fancy” of electrical applications is still occasion- 
ally referred to by the uninformed, practical en- 
gincers realize that certain principles are now 
well established. Hence it is entirely safe to 
put these into permanent form where they can 
be referred to as the basis for advanced study. 


pleasant and interesting style, and entirely without the use of mathematics, and is a complete treatise on electric 
lways, power transmission, intended not only for engineers and engine*ring students, but also for financiers and capitalists. 
‘he 1s¢ Electrical books are produced by two classes Cloth, 721 Pages. 350 Illustrations. 25 Plates. Price, $4.00 net. 
poc«et ef writers, namely, physicists and engineers. The 
new forrier treat largely of the science, the latter F| t f t 
rac on the ort of the subject. The scientist deals with 6c ric ransmission 0 a er ower 
“0 lying principles, while the engineer shows By ALTON D. ADAMS 
ow th 
mt — are applied. In practically all the en This is an exhaustive treatise describing the developments in electric transmission of water power, and is 
“ ing books the two elements are combined, written mainly from the standpoint of the engineer and financier, and is a valuable book because of ita descriptive 
ut casual glance indicates the bent and train- nature. 
ing the writer.. Thus Mr. Yorke’s book, even Cloth. 335 Pages. 105 Illustrations. Price, $3.00 Net. 
whe: lealing with practical topics, shows minute- We can supply any Engineering Book published. Send us your inquiries. 
hess f detail rather than general perspective. , 
McGRAW PUBLISHING COMPANY 
Pr ssor of Electrical Engineering, Cornell Univer- 
—_—— sity, haca, N. Y¥. Publishers, Importers and Booksellers 114 Liberty Street, New York 
"Re owed on p. 430, Vol. LV., April 12, 1906. 
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Turbines; Energy Chart; Gas Engines. 
Reviewed by Storm Bull.* 


THE THEORY OF THE STEAM TURBINE.—A Treatise 
on the Principles of Construction of the Steam Tur- 
bine, with Historical Notes on Its Development. By 
Alexander Jude. London, England: Charles Griffin 
& Co., Ltd. Philadelphia, Pa.. J. B. Lippincott Co. 
Cloth; 6 x 9 ins.; pp. 296; 252 illustrations, mostly 
in the text; 3 folding plates and 19 tables. $5, net. 

THE ENERGY CHART.—Practical Applications to Re- 
ciprocating Steam-Engines. By Captain H. Riall 
Sankey, R. E. (ret.), M. Inst. C. E., M. Inst. M. E. 
Rugby, England: Albert Frost & Sons. Cloth; 
5% x 8% ins.; pp. 170; 157 illustrations in the text 
and one folding plate. 

DER DRUCK AUF DEN SPURZAPFEN DER REAK- 
TIONSTURBINEN UND KREISELPUMPEN.—Studies 
by Dr. Karl Kobes, Professor in the Technical Col- 
lege at Vienna. Leipzig and Vienna: Franz Deu- 
ticke. Paper; 6% x 10% ins.; pp. 174; 62 illustra- 
Sous. partly in the text. 6 marks; American price, 

ELEMENTS OF GAS ENGINE DESIGN.—By Sanford A. 
Moss, M. S., Ph. D., M. Am. Soc. M. E., Engineer, 
General Electric Co. Reprint of a Set of Notes Ac- 
companying a Course of Lectures Delivered at Cor- 
nell University in 1902, and of Articles from ‘‘Ameri- 
can Machinist,” ‘‘Machinery’’ and ‘“‘Power.” With 
Additions. No. 121, Science Series. New York: D. 
Van Nostrand Co. Boards; 3% x 6 ins.; pp. 197. 50 cts. 


The title of Mr. Jude’s book is hardly satis- 
factory. The theory of the steam turbine forms 
altogether the least essential part of the book, 
whereas the principles that should govern the 
design form its most important portion. There 
cannot be any question but that the book has 


been written for the use of the designers of. 


turbines, and the information furnished—both 
as to quality and quantity—is such that the 
book should prove very useful to this class of 
engineers. The most important chapter titles 
are: Historical Notes on Turbines; Velocity of 
Steam; Types of Steam Turbines; Practical Tur- 
bines; Efficiency of Turbines; Turbine Vanes; 
Disk and Vane Friction in Turbines; Strength 
of Rotating Disks; Governing Steam Turbines; 
Steam Consumption of Turbines; The Whirling 
of Shafts; Speed of Turbines. 

Some of these chapters, like the ones on types 
of turbines and practical turbines, are very 
good indeed, giving, as they do, in a condensed 
form all that is really important on the subjects 
treated. Both of these chapters are well illus- 
trated and the book is remarkably free from 
“pictures,” there being in the whole book no 
half-tones from photographs of turbines or their 
parts. The three chapters on the efficiency of 
the various kinds of turbines are also very satis- 
factory, all statements and rules being accom- 
panied by numerical examples. In the chapter 
on disk and vane friction the author has brought 
together in a very condensed form the most 
reliable data regarding these subjects, and in 
the chapter on the strength of rotating disks 
he gives a thorough and very mathematical dis- 
cussion of this intricate subject. The reviewer 
is certain that most practising engineers would 
turn up their noses at the sight of expressions 
involving both differential equations and cal- 
culus. It seems that the author has devoted alto- 
gether too much space to this subject when it is 
remembered how brief he is in other directions: 
for instance, in the chapter on the whirling of 
shafts, a matter which is of equal importance 
with that of the strength of the disks. The 
chapter on the steam consumption of turbines 
contains a number of tables in which the re- 
sults of tests of various kinds of turbines are 
given; also a larger number of graphical charts 
of such tests and similar tables and charts for 
the reciprocating engine. A very interesting 
chart is given on which the efficiencies of the 
turbine and reciprocating steam engine are the 
ordinates and the back pressures under which 
they were working are the abscissae. From this 
chart it would seem that it is only with a back 
pressure of 1% Ibs. or less that the steam tur- 
bine can compete in efficiency with the recivro- 
eating engine. A chapter on the specific heat 
of superheated steam seems rather out of place 
in the book, even if it be true, as the author 
states in his preface, that lack of knowledge on 
this subject has made many results of tests 
of turbines and engines quite contradictory. 
The first chapter, the title of which is “Funda- 
mental,” seems also out of place, to a great 


*Professor of Steam Engineering, University of Wiscon- 
sip, Madison, Wis. 


extent, at least. Anybody who is going to 
make a study of the steam turbine ought to be 
familiar with Bernouillits theorem, or with the 
first principles of hydraulics, subjects treated in 
this first chapter, and, as it seems to the re- 
viewer,.in rather a crude manner. 

But as stated above, the book is, on the whole, 
very satisfactory. It is well gotten up and the 
large number of numerical examples worked out 
add materially to its value. 


To those who are acquainted with the edu- 
cational facilities offered to the engineering pro- 
fession in Great Britain it seems very strange 
that it was in that country that the temperature- 
entropy diagram first found an extended use 
among mechanical engineers. But this is a fact, 
and a proof of this statement is found in the 
publication in book form, but especially in the 
proceedings of the Engineering Societies, of 
treatises on the temperature-entropy diagram. 
Captain Sankey’s book is a very welcome addi- 
tion to the literature on the subject. It is re- 
markably clearly written, so that upon reading 
of the book the terrible “bugbear’” of the expres- 
sion entropy very soon disappears. As will be 
noticed, the author gives the diagram a new 
name—the energy chart—and the reviewer is 
of the opinion that it is a very good name, in- 
deed, as it tells exactly what is obtained by means 
of the chart. 

The first chapters give the relation of the 
energy chart to the thermodynomies of steam 
and gases, and the last ones comprise the prac- 
tical application of the chart to the reciprocating 
engine, both single cylinder and compound. 
The author is thoroughly familiar with his sub- 
ject, and not least in its practical applications. 
There can be no doubt that the book as a whole, 
and especially the last part, will prove useful to 
all engineers interested in either the design or test- 
ing of steam engines. It is very much to be 
hoped that the author will see his way to write 
a book which would give the application of the 
energy chart to the steam turbine in as satis- 
factory a manner as has been done in this book 
for the reciprocating engine. It should be noted 
that he has shown in this book how the com- 
putation of the dimensions of a new engine may 
be based on the energy chart, a new application 
of the chart, as far as the reviewer knows. From 
the title page it is seen that the author is “re- 
tired.” It would be a fine thing if our engineers 
could “retire” early enough to enable them to 
use their energy and ability to produce books 
of such high value as that of Captain Sankey. 


Dr. Eobes’ book, which is a partial reprint from 
the “Zeitschrift des Oesterreichischen Ingenieur 
und Architektenvereins” of the years 1905 and 
1906, is en excellent example of the thorough- 
ness which generally characterizes the German 
professor. At the same time, it would also seem 
to exemplify a weakness of quite a few German 
books: too much theory simply for the sake of 
working out special problems. The title of the 
book does not adequately describe its contents, 
for it contains in a more or less complete form 
the theory of the turbine, both as understood 
heretofore and also according to the so-called 
“new theory,” as promulgated by Prasil and 
Lorenz in the “Schweizerische Bauzeitung,” 
“Zeitschrift des Vereins Deutscher Ingenieure,” 
and in the “Zeitschrift fur das gesammte 
Turbinenwesen.” The book is a very interest- 
ing one, especially to those who are theoretically 
inclined. It also contains some numerical ex- 
amples of the pressure on the step-bearing, and 
also some examples relating to the complete tur- 
bine. The illustrations, both in the text and 
on plates, are exceptionally fine and could serve 
as examples for our publishers. In other re- 
spects, also, the make-up of the book is un- 
usually satisfactory. 


Dr. Moss’s book is one of the best of the 
Science Series of the Van Nostrand Co. It is 
obvious that in such a small compass it fs im- 
possible to go to the bottom of everything or 
even touch upon all the elements treated ja a 
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complete treatise and the design of the 
gine. But as far as it goes the book i. 
It ts clearly written, and to a beginner 
line it should prove very valuable. The 
80 moderate that no doubt it will find a \ 
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GEOLOGICAL SURVEY OF NEW JERSEY.—An 
port of the State Geologist for the Year 1905. ne 
B. Kimmel, State Geologist.) Trenton, N. | 
Doc. Boards; 5% x 9 ins.; pp. 338; 30 plai 
pocket) and 21 text illustrations. 

The reports of the State Geologist of Ne Jo, 
sey have been rendered unusually interes 
engineers, for reports of this kind, by 
contributions on water supply made from : 
time by Mr. C. C. Vermeule. In the pres. 
port Mr. Vermeule has a very interestin. 4 
cussion of “Lake Passaic Considered as a 
Reservoir for Potable Water, Good Contri) and 
Utilization of the Passaic River.” He des. rites 
a possible reservoir formed by a dam at |jttle 
Falls, 6,000 ft. in length, which would f...4 4 
maximum area of 51% sq. mi. and woul re 
a total of 43,824,000,000 cu. ft. of water. The 
report also contains a lengthy paper e)itjed 
“Changes Along the New Jersey Coast,” by |. wis 
M. Haupt, in the course of which there is con 
siderable information on shore protection. Ther: 
is also a group of interesting papers on the peat 
deposits in Northern New Jersey, in the cours: 
of which the technology and uses of peat and 
the testing and valuation of New Jersey peats 
are discussed. 
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RiIES—CLAYS: THEIR OCCURRENCE, PROPERTIES, 
AND USES. With Especial Reference to those of the 


United States. 8vo, xvi + 490 pages, 65 figures, 44 plates. 
Cloth, $5 net. 


HOWE—SYMMETRICAL MASONRY ARCHES, including 
Natural Stone, Plain-concrete and Reinforced-concrete 
Arches. 8vo, x + 170 pages, many illustrations. Cloth, 
$2.50. 


ARSONS—THE DISPOSAL OF MUNICIPAL REFUSE. 
8vo, x + 186 pages. 73 figures, mostly half-tones. Cloth, 
$2. 


BASHORE—OUTLINES OF PRACTICAL SANITATION. 
For Students, Physicians and Sanitarians. 12mo, vi + 208 
pages, 42 illustrations. Cloth, $1.25 net. 


MERRIMAN—ELEMENTS OF SANITARY ENGINEER- 
ING. By MAnsFIELD MERRIMAN, Professor of Civil Engi- 
neering in Lehigh University. Third Edition, Enlarged. 
8vo, 252 pages, 46 figures. Cloth, $2 net. 


GRAVES—FOREST MENSURATION. 8vo, xiv + 458 pages, 
47 figures. Cloth, $4. 


WEHRENFENNIG-PATTERSON—THE ANALYSIS AND 
SOFTENING OF BOILER FEED-WATER. Second Edi- 


tion, Thoroughly Revised. 8vo, xiv + 290 pages, 171 figures. 
Cloth, $4. 


BARNES—ICE FORMATION. With Special Reference to 


Anchor-ice and Frazil. 8vo, x + 257 pages, 40 figures. 
Cloth, $3. 


SANBORN’S MECHANICS PROBLEMS FOR ENGINEER- 
ING STUDENTS. 600 Problems, many of which are from 
examples in Engineering Practice. Second Edition, Revised 


and Enlarged. Large 12mo, viii + 194 pages, 100 figures, 
Cloth, $1.50. 


COLLINS—MANUAL OF WIRELESS TELEGRAPHY. 
I2mo, x + 232 pages, 90 figures, and 1 communication chart. 
Cloth, $1.50 net; morocco, $2 net. 


WEAVER—NOTES ON MILITARY EXPLOSIVES. 8vo, 
viii + 311 pages. Cloth, $3 net. 


TITSWORTH—ELEMENTS OF MECHANICAL DRAW- 
ING. In Two Parts. Part I. For Beginners. Exercises in 
the Use of Instruments and Use of Scales, and Simple Prob- 
lems in Projections, Intersections and Developments. Part 
II. Problems in Descriptive Geometry. Oblong large 8vo, 
vi + 130 pages, including 41 full-page plates. Cloth, $1.25 
net. 


43 and 45 East 19th Street 


IVES-HILTS—PROBLEMS IN SURVEYING, RAILROAD 
SURVEYING AND GEODESY. With an Appendix on 
the Adjustments of the Engineer’s Transit and Level. 16mo, 
xi + 136 pages, illustrated. Morocco, $1.50. 


VENABLE—GARBAGE CREMATORIES IN AMERICA. 
8vo, viii + 200 pages, 45 figures. Cloth, $2. 


FLEMER—AN ELEMENTARY TREATISE ON PHOTO- 
TOPOGRAPHIC METHODS AND INSTRUMENTS. 
Including a Concise Review of Executed Phototopographic 
Surveys and of Publications on this Subject. 8vo, xix + 
438 pages, 109 full-page plates. Cloth, $5. 


CRANDALL—TEXT-BOOK ON GEODESY AND LEAST 
SQUARES. Prepared for the Use of Civil Engineering 
Students. 8vo, x + 329 pages, 102 figures. Cloth, $3. 


RICHEY—THE BUILDING MECHANICS’ READY REF- 
ERENCE. Carpenters’ and Woodworkers’ Edition. 16mo, 
vi + 226 pages, 118 figures. Morocco, $1.50 net. 


WEBB—THE ECONOMICS OF RAILROAD CONSTRUC- 
TION. Large 12mo, viii + 339 pages, 34 figures. Cloth, 
$2.50. 


BREED-HOSMER—THE PRINCIPLES AND PRACTICE 
OF SURVEYING. 8vo, xviii + 526 pages, 192 figures, 
Cloth, $3. 


RICE — CONCRETE --BLOCK MANUFACTURE: PRO- 
CESSES AND MACHINES. 8vo, xiv + 152 pages, 46 
halftone cuts. Cloth, $2. 


PATTON—A PRACTICAL TREATISE ON FOUNDA- 
TIONS, explaining fully the principles involved. Supple- 
mented by articles on the use of Concrete in Foundations. 
Second Edition, Enlarged. 8vo. Cloth, $5. 


SPALDING—HYDRAULIC CEMENT. Its Properties, Test- 
ing, and Use. Second Edition, Rewritten. 12mo, x + 300 
pages, 34 figures. Cloth, $2. 


THOMAS—STEAM-TURBINES. 8vo, xii + 291 pages, 106 
figures, 17 plates. Cloth, $3.50. 


MARTIN—TEXT-BOOK OF MECHANICS. Vol. I. Statics. 
A Text-Book designed for Colleges and Technical Schools. 
I2mo, xii + 142 pages, 167 figures. Cloth, $1.25 net. 


PARSHALL-HOBART—ELECTRIC MACHINE DESIGN. 
Being a Revised and Enlarged Edition of “Electric Genera- 
tors.” Small 4to, xxvi + 575 pages, 648 figures, 92 tables. 
Half leather, $12.50 net. 
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Municipal Engineering Work. 

ENGINEERING WORK IN TOWNS AND SMALL 
CITIES.—By Ernest McCullough, Author of “The 
Vrooman Act,’’ “‘Municipal Public Works,”’ ‘“The Busi- 
ness of Contracting,’’ etc., etc. Chicago, Ill.: Tech- 
nical Book Agency. Cloth; 4% x 7% ins.; pp. 483 + 
xivi.; illustrations and tables, mostly in e text. 
Cloth, $3; leather, $4. 

Like all technical books, this one should be 
judged by its adaptability to the needs of the 
readers for whom it is intended. These, the 
author states, fall into two classes: (1) city of- 
ficials with no technical education, who come in 
contact with engineers and engineering work and 
oftentimes direct both; and (2) town and city en- 
gineers, “especially those with little or no previ- 
ous experience in municipal engineering.”’ The au- 
thor still further restricts himself to officials in 
places of less than 20,000 population, but adds, 
and in this we agree, that the book “may be found 
useful in some larger places.” The book is unique, 
for one of its class, in the amount of information 
it contains on how to dothings. That is, it deals 
largely with the execution as well as the planning 
and the theory /of various public improvements. 
This is more especially true of street work, vari- 
ous surveys, concrete work, filing systems and 
records generally than of sewerage, sewage and 
refuse disposal and water supply. 

After discussing the city engineer and his duties 
the author takes up, in turn, roads and streets, 
sidewalks, curbs and gutters, pavements, sanita- 
tion in general, drainage, sewerage, water supply, 
concrete, building departments, miscellaneous 
data (in the course of which a few paragraphs 
on lighting are given), contracts and specifica- 
tions, office systems, records, field work and en- 
gineering data. Appendixes are devoted to con- 
erete mixing machines, trenching machines, bib- 
liography, trade literature and specification index. 
Copies of a large number of ordinances and of 
specifications for many classes of work are given. 
As rather small type is employed the book con- 
tains a large amount of information in small 
compass. Much of this is based on the practical 
experience of the author, and the balance, for the 
most part, has been selected with good judgment. 
The chapter on engineering data contains tables 
and other matter common to engineers’ pocket 
books. 

Personal preferences and opinions are frecly 
expressed. In so far as these are founded on 


experience, as is often the case, they are generally 
of value, but when the author says, in effect, that 
to-day little is heard of garbage reduction he 
conveys a wrong impression. He also expresses 
himself in questionably sweeping terms when he 
says that no town or city Should accept a macad- 
amized street. This statement, in view of the 
large mileage of such streets being put down 
every year by municipalities themselves, both at 
home and abroad, needs more supporting evidence 
than the author gives to warrant its inclusion in 
a book designed largely for the uninformed city 
officials. Possibly, although we doubt it, the 
author is right in saying that macadam will prob- 
ably disappear within a generation, except in 
out-of-way places, but certainly its use will be 
justified for a few years to come in some parts 
of the country. 


The Suez Canal. 


LE eames DE SUEZ.—By Voisin Bey. Paris, France: 
Ch. Dunod. Seven volumes of text. Paper; 

8 . 9% ins.; about 3,000 pages; 40 plates in separate 
eae 9% x 12% ins. 90 francs; American price, 


This work is by the former Director of Con- 
struction of the Suez Canal, and treats exhaust- 
ively of its history, its construction works, and 
its permanent works. The first volumes were 
issued in 1902, but the final volumes have only 
been issued during the present year. The his- 
tory of the canal is given at considerable length 
in three volumes, with reports of the govern- 
ment conventions and company’s meetings, and 
copies of the concessions and other documents: 
the first volume covers the period from the first 
concession in 1854 to the opening on Nov. 17, 
1869; the others cover the periods of operation 
1870-1882 and 1883-1902 respectively. The next 
volume deals with the location and profile, the 
harbor works at Port Said and Port Suez, and 
the fresh-water canal. The three remaining 
volumes put on record the construction plant 
and methods employed on the various sections 
and by several contractors. The folding plates 
include maps, profiles, sections, drawings illus- 
trating construction plant and methods, and 
drawings of the permanent works (jetties, dams, 
etc.). Some of the plans show the arrangement 
of construction tracks on individual sections. 
Drawings of proposed methods of handling the 
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CONTAINING CIVIL SERVICE RULES, OVER 150 SPECIMEN EX- 
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CONTENTS. 


Axeman—Chainman and Rodman—Leveler—Transitman. 
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Students of Civil Engineering will find the work of incalculable 
assistance in connection with their studies, the many concrete ex- 
amples contained illustrating the practical application of the prin- 


have long enjoyed. 


ciples in which they receive instruction. The collected parts make 
up an admirable series of quiz-books upon the various topics 
treated, and afford to engineering students that valuable form of aid 
in review work and preparation for examinations which law students 
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excavated material show a gravity 
with rock'ng tower to raise or lower {! 
the cable so as to run empty buckets to deq 
buckets from the work. Inclined eleva . 
veyors are also shown, fed by hand sh: g | 
by dredges and delivering the material ;: 
cars. Dredges and special appliances f 
ling dredged material are also illustrate: 

The Suez Canal, promoted and built b _ 
Lesseps, is the most important canal e\ ‘ 
be'ng notable as an engineering work 
as having exerted a mighty influence in le. 
velopment of the world’s commerce. Ii | 9 
therefore that its promotion and con- 
should be thus fully put on record by an. er 
who was intimately connected with th: er. 
prise. 


A AND SCIENTIFIC DICT! <Any. 
—Edited => Goodchild, Principal of t! Vads- 
worth Tec ar ‘Institute, and C. F. Twen Late 
Librarian and Secretary, Putney Public rary, 
London, England: George Newnes, Ltd. Phi! phia, 
Pa.: J. B. Lippincott Co. Cloth; 6% x 10 Dp. 
875; illustrated. $6. 


The various arts and sciences, rathe: ‘han 
engineering as understood in Americ: are 
treated in this dictionary. Much space is (tej 
to chemistry, a fair amount of mechani: ind 
electrical engineering, and relatively li! to 
civil engineering. Music and heraldry are © jong 
the main topics that one might not ex; ¢ to 
see given so much space. Among the oth»: «ad- 
ing subjects included are architecture, as ing, 
astronomy, economic botany and zoology, | uilid- 
ing trades, geology, glass and leather man :fact- 
ure, hygiene, metallurgy, mineralogy, motor cars, 


Cross Section Paper 
Books and Pads 


BOOKS. Blue Ink 


The Handy Sketching Book. Size 5x8 in., limp 
card cover, ledger paper, scale plain 8 to lir 
with useful tables. 25e. each 

The Electrician’s Sketching Book. Size 5x8 in, 
limp card cover, ledger paper, scale 10 to 1 in, 
with heavy in. lines and useful tables. 25e. 


PADS. Blue Ink 


The Handy Sketching Pad. Size 8x10, ledger 
paper, scale 8 to 1 in., with useful tables. 0c. 

The Electrician’s Plotting Pad. Size 8x10, ledger 
paper, scale 10 to 1 in., with heavy in. lives, 
with useful tables. 25¢. 

Plotting Pad. Size 8x10, ledger paper, scale * a 
1 in., with heavy in. lines. 

Sketching Pad. Size 8x11 in., bond paper, sc sale 
16 to 1 in., with heavy in. lines x 


PAPERS. Blue Ink 


Scale plain 8 to 1 in., sheets 84x11, per 100, $1.) 
16 to 1 in., heavy in. lines, sheet Oxl1, per 
) 


oe 1 in., heavy in. lines, sheet sina = 


quire, 1.00 
“ 10 to 1 in., heavy in. lines, sheet ny per 
quire, $1 


Special prices on a quantity. Pads made to order. 


The Anatomy of 
Bridge Work 


By W. H. THORPE, Assoc. M. Inst. ©. F. 


A handbook of Practical Information and | «ta 
representing the experience, gained by the author 4s 
a constructing bridge engineer. 

Contents of Chapters: 1. Introduction, G rer 
Bearings. 2. Main Girders. 3. Bridge Floors 4 
Bracing. 5. Riveted Connections. 6. High 
%. Deformations. 8. Deflections. 9. Decay and 
Painting. 10. Examination, Repair, and Stre <th- 
ening of Riveted Bridges. 11. Strengthen! of 
Riveted Bridges, by Center Girders. 12. Ca: ‘ron 
Bridges. 13. Timber Bridges. 14. Masonry Br ‘ses. 
15. Life of Bridges; Relative Merits. 16. | ©o™ 
struction and Widening of Bridges. Index. 201 
pages, 103 illustrations, 12mo, cloth. $2.50. 


SPON & CHAMBERL‘IN 


123-125 E. N./Liberty Street, New 


By MYRON H. LEWIS, C. E., and MILTON KEMPNER, A.B.,C.E. pO 


ledger 


22, per 
$1.00 
22, per 
$1.00 


order. 
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oil an aint manufacture, photography, textiles 


and w ch making. 

The  oroughly British point of view of the 
comp! S is indicated by such a statement as 
this: The file is one of the principal tools of 


the ‘ineer and of other metal workers.” 
Alm as strange to many of our readers is the 
ung ied assertion that timber piles are square 
in § mn. A positive error occurs in the para- 
grap ‘‘Filtration,” where it is stated that in 


larg unicipal sand filters “the water is intro- 


duc from below.” | The context is at variance 
wit! is statement. 

T) physical make-up of the book is generally 
sati ictory, its poorest feature being a portion 
of t illustrations, some of the line diagrams 
and .oodeuts being badly blurred. 


Hydraulic Power Development. 
[Contributed.] 


4 MANUAL OF HYDRAULICS.—By R. Busquet, Professor 


in the Industrial School at Lyon (France). Translated 

» A. H. Peake, M. A., Demonstrator in Mechanism 

aid Applied Mechanics in the University of Cam- 

bridge. New York: Longmans, Green & Co. London, 
Eugland: Edward Arnold. Cloth; 4% x 7% ins.; pp. 

212; 47 illustrations in the text. $2.10, net. 

The five chapters of this book are entitled 
Fundamental Laws, Flow of Liquids in Delivery 
Pipes, Flow of Liquids in Open Canals, Hy- 
draulic Engines, and Construction of a Waterfall. 
The theories and discussions are quite ancient, 
most of the formulas and coefficients for the flow 
of water being those set fourth by Dupuit and 
Prony a century or more age. The formula for 
flow in open channels established by Darcy and 
Bazin in 1860 is mentioned, but no note is made 
of the later valuable investigations of Bazin, nor 
of those of Kutter. The discussions are very 
elementary, so much so that the quadratic equa- 
tion on page 44 is treated by an indirect arith- 
metical method, because this equation “would 
require for its solution the use of algebra.” 
Large portions are copied from “L’Art de l'in- 


READY DECEMBER (5 


Second Edition (2d Thousand), Revised and Enlarged 


A POCKET-BOOK OF 
MECHANICAL ENGINEERING 


By CHARLES M. SAMES, B. Sc., Mechanical Engineer 


A concise, comprehensive and thoroughly up-to-date compilation 
of Tables, Formulas and Data for Engineers and Students. 

SECTIONS — Mathematics; Chemical Data; Materials; Strength 
of Materials, Structures and Machine Parts; Energy and the Trans- 
mission of Power; Heat and Heat Engines; Hydraulics and Hydraulic 
Machinery; Shop Data; Electrotechnics. 


Of exceptional importance in its present form on the subject 
of MACHINE DESIGN, containing the most complete and 
modern collection of formulas, data and constants relating 
thereto that is published in the English language. 


Flexible Morocco, “Ss 6‘, inches, 203 Pages, 41 Figures. 


C. M. SAMES, 542 Bramhall Ave., Jersey City, N. J. 


2.00, postpaid. 


génieur,” by Vigreux, an engineering cyclopedia 
published about 1880, and no matter of later date 
is found in the book, except in a few pages of 
the chapter on hydraulic engines. Th's chapter 
fills more than half the volume, and is devoted 
to water wheels, turbines and hydraulic rams. 
No records or discussions of hydraulic experi- 
ments are given. For dams and weirs only a 
single coefficient is mentioned, this being derived 
not from experiment but from a doubtful theory. 
On both the theoretical and the practical side 
the imperfections are so numerous that one won- 
ders why an English translation should have 
been made. The author and the translator claim 
that the book is of value not only for technical 
schools but also to those engaged in the develop- 
ment of hydraulic power. In the opinion of the 
reviewer, however, it is an unsafe guide for 
both students and engineers. 


POCR’S MANUAL OF THE RAILROADS OF THE 
UNITED STATES.—Street Railway and Traction Com- 
panies, Industrial and Other Corporations and State- 
ments of the Debts of the United States, the Several 
States, Municipalities, etc. Thirty-ninth Annual Num- 
ber, 1906. New York: Poor’s Railroad Manual Co. 
London, England: Effingham Wilson. Cloth; 5% x 9 
ins.; pp. xvi. + 1952; folding and other plates. $10. 

Besides the usual well-known features of this 

volume, which include ordinary and street rail- 
ways, a variety of industrial corporations, and 
information regarding State and municipal in- 
debtedness, there is included in the present vol- 
ume matter formerly published in ‘the “ Railroad 
Manual Appendix.’’ This additional matter, re- 
lating to bonds, annual meetings, and dividends 
of the past eight years, together with the natural 
increase in size of the book, makes an addition 
of nearly 200 pages. The character of the “ Man- 
ual” is too well known and appreciated to need 
explanation or comment. 


~—Technology Quarterly. 


or and Railroad Journal. 


te nical.” —Railway Age. 


“This book is a veritable encyclopedia relating to concrete.” 


“This is the most scientific and exhaustive treatise upon con- 
‘te which has yet come to our knowledge.”—American Engi- 


_ “Amplest, most exhaustive, and a book which will prove 
''aluable to the widest number of readers, both practical and 


FIFTH THOUSAND 


With the addition of Four Full-page Tables for Reinforced Beams and Slabs 


TREATISE CONCRET 


PLAIN AND REINFORCED 


MATERIALS, CONSTRUCTION AND DESIGN OF CONCRETE AND REINFORCED CONCRETE 
With Chapters by R. FERET, WILLIAM B. FULLER SPENCER B. NEWBERRY 


SANFORD E. THOMPSON, S. B. 
M. Am. Soc. C. EF. 


BY 
FREDERICK W. TAYLOR, M.E. 
President American Society of Mechanical Engineers - 


8vo, xl + 589 pages, 176 figures. Cloth, $5.00 
Order through your bookseller, or copies will be forwarded postpaid by the publishers on the receipt of the retail price 


NOTICES 


Chemical Engineer. 


JOHN WILEY & SONS, 43 and 45 E. 19th St., New York City 


“Should be in the hands of every one who has to do with 
concrete for whatever purpose.”—ZJnland Architect. 


“Should be in the working library of every cement user.”— 


“We cannot too strongly recommend the perusal of this 
work to every Irish Engineer.”—Jrish Builder and Engineer. 

“We must congratulate the authors, Messrs. Taylor and 
Thompson, on the thoroughness with which they have completed 
their labors.”—Jndian Engineering. 
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Some Elementary Phases of Sanitary Engineering. 


ELEMENTS OF SANITARY ENGINEEBRING.—By Mans- 
field Merriman, Professor of Civil Engineering in 
Lehigh University. Third Edition, Enlarged. New 
York: John Wiley & Sons. London, England: Chap- 
man & Hall, Ltd. Cloth; 5% x 9% ins.; pp. 250; illus- 
trated. $2, net. 


The first edition of this text book was favorably 
noticed in Engineering News of Dec. 29, 1898. 
It appears that few changes of importance have 
been made in the first 180 pages of the present 
edition, since the pagination is the same for the 
various topics treated up to that point. The two 
chapters on “ Disposal of Sewage” and “ Refuse 
and Garbage” have been rewritten and extended 
to cover some of the advances of the past eight 
years, and an appendix has been added which 
contains matter on water supply and purification 
supplementary to that in the first edition. We 
are also glad to note that an index has been sup- 
plied in this edition. 

Sanitary engineering, in the opening chapter, 
is so defined as to limit it to water supply and 
sewerage, and to these two subjects the book is 
chiefly confined, except for a few pages on street 
cleaning and on garbage and refuse disposal. 
Sanitary science, as the author himself points out, 
is much broader than this, and we believe that 
sanitary engineering really covers a larger por- 
tion of the field of sanitary science than the 
author assuimes. As an elementary text on water 
supply and sewerage, more particularly from the 
sanitary viewpoint, but not overlooking hydraul- 
ics, the work may, for the most part, be highly 
commended. The information given on garbage 
and refuse disposal is still inadequate and far 
behind that in other portions of the book. 

We regret to say that the author has retained 
on pages 13 and 14 certain misleading statements 
regarding specific bacteria and their relation to 
disease. More correct ideas are given elsewhere 
in the book, but it is a pity that they should not 
have been clearly stated at the outset. The 
author states that 


malaria is produced by a certain germ whose home is 
in swamps or lowlands; typhoid fever is caused by a 


germ which lives in certain fouled waters; ... Influenza 
or grip is supposed to be caused by a peculiar germ 
which lives in fine volcanic dust, and the last epidemic of 
this may perhaps be due to the great eruption at Kra- 
katoa in 1883. . . . smallpox has been known to cross a 


river a mile in width. 

These statements fail to impart to the student 
the fundamental principle in communicable dis- 
eases, which is that the natural habitat of the 
germs that cause them is the human being and 
that their spread therefrom should be controlled 
accordingly. We can hardly understand how 
the statement relating to grip and volcanic dust 
should ever have got into the book originally, 


HENRY 8. JACOBY, C. E., Professor of Bridge 
Engineering and Graphics, Cornell University. 
“Computations Required in the Design of Plate 
Girders.” 

DR. J. A. L. WADDELL, C. E., Bridge Engineer, 
formerly Professor of Civil Engineering at 
University of Tokio, Japan. “General Design 
and Important Considerations and Rules for Pro- 
portioning and Detailing Plate Girder Spans.” 

H.W. HODGE, C. E., Consulting Engineer. “ Funda- 
mental Considerations in Plate Girder Practice.” 


Types and Details of Bridge Constructi 1 


By FRANK W. SKINNER 


Part I. Arch Spans 


(1) Wood and Iron Arch Spans. (2) Spandrel Braced Arches. (3) Arch Tru- 


(4) Plate Girder Arches. 
Cloth ; 320 pages and over 300 diagrams and illustrations. Price, $3.00 net. 


Part Il. Pilate Girders 


With a discussion of Plate Girders by Six Eminent Engineers, as follows: 
Cloth ; 424 pages, and over 300 diagrams and illustrations. Price, $4.00 net. 


McGRAW PUBLISHING CO., 114 Liberty Street, New York 


J. V. W. REYNDERS, C. E., Superintendent of B: _. 
and Construction Department, Pennsy!, 4 
Steel Company. “Essentials of Plate Gird«: 
sign.” 

JOHN STERLING DEANS, C. E., Chief Engi) + 
Phoenix Bridge Company. “Some Featur:. | 
Plate Girder Construction.” 

J. B. FRENCH, C. E., Bridge Engineer, At!s 
Avenue Improvement Commission, Long Is!))j 
Railroad Company. “Plate Girder Constru:: 
for Railroad Bridges.” 


THE BOOKS YOU NEED! 


Engineering Work in 
Towns and Small Cities 


By ERNEST McCULLOUGH, M. W. 8. B. 

Consulting Civil Engineer, Chicago; formerly Con- 
sulting Engineer, Merchants’ Association, San 
Francisco; lately Engineer, Municipal Eng. and 
Cont. Co., Chicago, etc. 


Author of “The Vrooman Act”; ‘Municipal Public 
Works"; “The Business of Contracting,” etc. 


The only Manual of Municipal Engineering in 
existence. Particularly full of field and office 
methods, records, plans, etc. Valuable as well te 
engineers in private practice. 

Price, postpaid, $3.00 in cloth binding; $4.00 in 
pocketbook binding, leather cover with gilt edges. 


By the same author 


THE BUSINESS OF CONTRACTING 


“A model text-book on the application of business 
principles to small undertakings." 
Paper, 50 cents, post-paid. 
TECHNICAL BOOK AGENCY 
P. 0. Box 691, Chicago, Ill. 


and once in that it should not have been stricken 
out on the first opportunity, or at least some 
later volcanic eruption than that of 1883 held 
responsible. As to smallpox crossing a river a 
mile in width, we raise no question, provided it 
be understood that a man or some infected cloth- 
ing crossed with it. These of course are minor 
defects in the book, which is not only a credit- 
able production but practically the only one 
covering just its field. 


THE COPPER HANDBOOK.—A Manual of the Copper In- 
dustry of the World. Vol. VI. Compiled by Horace 
J. Stevens. Houghton, Mich.: Horace J. Stevens. 
Cloth; 6 x 9 ins.; pp. 1116. $5. 

Following the chapters on the history, geology, 
chemistry and mineralogy, metallurgy, and uses 
of copper, and glossary of mining terms, the 
author takes up in succession the copper deposits 


of the United States and other parts of the world, 
devoting about 150 pages to all these subjects, 
The main portion of the book is a chapter of 
over 900 pages, entitled ‘‘Copper Mines of the 
World.” The various mines are listed by their 
names or the names of the companies owning 
them. The matter under each title ranges from 
a line to a number of pages. For the more im- 
portant mines and companies a brief history is 
given, accompanied by financial statistics andj 
by descriptions of the mines and their equip- 
ments. The purely alphabetical arrangement is 
in some respects a very poor one, but the compiler 
states that experience has shown it to be the 
most satisfactory. In general, the descriptions 
are well written, and many of them are not only 
readable but in some parts highly interesting. 
The final chapter, of some 30 pages, is devoted 
to copper statistics. 


JUST PUBLISH' D 


City Roads and Pavements 


SUITED FOR CITIES OF MODERATE SIZE 
By WILLIAM PIERSON JUDSON 
THIRD EDITION, REVISED AND BROUGHT THOROUGHLY UP-TO-DATE 


This edition has been prepared in response to the continued call for the book as a 
guide to the building of rural highways as well of city pavements 


materially assisted by excellent illustrations.” 


important subject.” 


The Engineering 


SOME COMMENTS ON THE SECOND EDITION 
N. Y. TRIBUNE—“ The work goes into the details of street construction and maintenance, in- 
cluding cost and materials, and shows a comprehensive knowledge and understanding of the subjec' 


MUNICIPAL JOURNAL—“A handy volume of fine appearance, which will be of interest 
and value to municipal officials and to all who are interested in road construction.” 


ENGINEERING RECORD—‘‘A book in which conciseness and accuracy of statement «°° 


BUFFALO EXPRESS—“ The book is of value not only to engineers and contractors, but ‘o 
the layman who, because he is a taxpayer, a driver, or an official, is, or should be interested in ‘'s 


ENGINEERING MAGAZINE—“‘One valuable feature is a description of simple and pract’ ©! 
cement tests which can be made by the city engineer himself, with an outfit costing not over! -' 
dollars, and which can be stored in a pigeonhole."’ 


DESCRIPTIVE CIRCULAR ON APPLICATION 
Cloth. 6 x 9 inches, 197 pages, 69 illustrations. Price, $2.00 net. 


News Publishing Compa‘y 


220 Broadway, New York 
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NOW IN BINDERY 


By HOMER A. REID 
Assoc. M. Am. Soc. C. E., Asst. Engineer Bureau of Buildings, New York City 


Price, $5.00 net, postpaid 


There are several books on reinforced concrete, some embracing the whole subject and some a single phase of the subject. 
(here are many more books on plain concrete and they vary quite as much in volume and scope. A thorough and comprehensive 
treatise on BOTH plain and reintorced concrete construction has been the purpose of the author of this book. He has completely 
succeeded in his purpose. To prove this for yourself send for a full table of contents and compare it with that of any concrete 
book that you have or know of. We have made this comparison — that is why we invite you to do the same. 


Concrete and Reinforced Concrete Construction 


has 850 pages; it has 715 illustrations; it has over 70 tables giving results of tests and factors and constants for the use of the 
computer. All classes of structures in plain and reinforced concrete—foundations, buildings, conduits, tanks and reservoirs, retain- 
ing walls, tunnels, chimneys, bridges, and trestles, culverts—are illustrated and described. The methods of construction adopted 
in each case are explained and in numerous cases the cost of the work is given. The computation of beams, columns, arches, 
walls, tanks, and conduits is treated fully and clearly. There is a comprehensive chapter on concrete block manufacture and con- 
struction. Waterproofing, methods of finishing concrete surfaces, fire resistance of concrete, and methods of handling concrete 
material and of mixing, transporting and depositing concrete are discussed in a practical manner. As Assistant Engineer of the 
Bureau of Buildings of New York City, Mr. Reid has had unusual opportunities to review recent and past practice in concrete and 
reinforced concrete construction, and the results of his practical observation and experience are embodied in this book. 


— 


Railroad Location Practical Cement Testing 
° e€ckin stimates use 
GILLETTE ’S the sublect_ ot cement 


Sometime Locating Engineer Choctaw, Oklahoma and Gulf re; ‘ 99 form the first practical and exhaustive treatise on the 
subject. That he is eminently fitted as an author of a 
R. R., New York, Westchester and Boston R. R., etc. C( | D Al A inet that be hae been 
i ineer of a for years, the engineer in charge of the iladelphia Mu- 
nicipal Testing Laboratories, and during that time has 
Pennsylvania Railroad Tunnels. This book treats not written many original and valuable articles on the test- 
only of estimating the cost of railroad work, but it is the ing of cement. The book is so complete that it can be 
most thorough treatise on the practice of railroad loca- put into the hands of a young engineer with confidence 
ton that has yet been published. The various problems that it will enable him to make reliable tests on cement. 
that occur in location are splendidly and profusely illus- The list of chapters is as follows: (1) Classification and 
trated with line drawings. In fact, no other book on the Statistics, (2) Composition and Constitution, (3) Manu- 
subject contains half as many typical illustrations of facture, (4) Inspection and Sampling, (5) The Testing of 
location problems. Mr. Lavis goes into the details of Cement, (6) Specific Gravity, (7) Fineness, (8) Time of 
the organization of parties, and camp equipment, the Setting, (9) Tensile Strength, (1¥) Soundness, (11) Chemi- 
keeping of notes and mapping—in fact, every detail of cal Analysis, (12) Special Tests, (13) Approximate Tests, 
field and office work is described. Since the first publi- (14) Practical Operation, (15) Other Varieties of Cement 
cation of Mr. Wellington’s great work, no author has Than Portland, (16) Specifications (The Author’s Am. 
produced a railroad location book so full of original mat- Soc. C. E., Am. Soc. Test. Mtls., Soc. Chem. Indust., 
ter as this new volume. Wellington’s book treats of the, Corps Eng. U. S. A. British Standard Can. Soc. C. E.). 
theory; this book by Lavis treats of the practice of lo- The book is bound in cloth, 6 x 9 inches, 330 pages, 142 

cation, and in addition it contains what neither Welling- illustrations. Price, $3.00 net, postpaid. 
ton’s nor any other railroad book contains, namely tables, 
diagrams and data for estimating the cost of railroad 

construction. 
Cloth, 6 x 9 inches, 270 pages. 
Text illustrations and several folding plates, 
Price, $3.00 net, postpaid. 


Cements, Mortars 
and Concretes 


THEIR PHYSICAL PROPERTIES. 


An up-to-date compendium of all the reliable tests of 
Cements, Mortars and Concretes. 


ABLES of five-place logarithms 
and five-place squares, from o to 

100 feet by thirty-seconds of an inch 
with Tables of Logarithmic Secants, 


Natural and Logarithmic Functions, 
etc. 


By MYRON 8S. FALK, PH. D. 
Instructor in Civil Engineering in Columbia University 
in the City of New York. 


CONTENTS. 
Chapter I.—Chemical Properties of Cement. 
Chapter II.—Physical Tests of Cement. 
Chapter IlI.—General Physical Properties. 
Chapter IV.—Elastic Properties in General. 
Chapter V.—Tensile Properties. 
Chapter VI.—Compressive Properties. 
Chapter VII.—Flexural Properties. 
Appendix I.—Report on Uniform Tests of Cement by the 
Special Committee of the American Society of Civil 


AN ORIGINAL PRODUCTION 
By GEORGE D. INSKIP. 
THE ONLY BOOK VALUES TO 100 


What Engineering News said about Inskip’s 
previous book: 


“A book of tables should be clearly printed on 


Engineers. 
the best paper and bound so that it will stay open i 
at any page when lying on the desk. This book 


meets these requirements and leaves nothing to be 
—E ring Ni 


desired.” Author's Index. 


ows. Leather, gilt edges, 4%4 x 7 inches, 622 
‘ Cloth, 6 x 9 inches, 184 pages, 
new book is fully up to this standard. Flexible i 
leather, 6 x 7% inches, about 300 ; pages, illustrated : 4 half-tones and many illustrations in the text. 
Price, $3.00 net, postpaid. Price, $4.00 net, postpaid. Price, $2.50 net. 


The Myron C. Clark Publishing Company, 2: park Row, New York 
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Publications Received. 


ALTERNATING CURRENT MOTORS.—By A. 8. Mc- 
Allister, Ph. D. New York: McGraw blishing Co. 
Cloth; 6 x 9% ins.; pp. 278; 122 illustrations in the 
text. §3, net. 

ALTITUDE, AZIMUTH AND GEOGRAPHICAL POSI- 
TION.—Comprising Graphical Tables for Finding the 
Altitude and Azimuth, the Position-Line, and the 
Variation of the Compass; and for Identifying Ob- 
served Celestial Bodies, and Finding the Course and 
Distance in Great Circle Sailing. By G. W. Little- 
hales, C. E., Hydrographic Engineer, U. 8. Navy De- 
partment. Philadelphia, Pa.: J. B. Lippincott Co. 
Cloth; 138% x 23% ins.; pp. 201; 368 plates, two on a 
page. $25. 

AMERICAN RAILWAY ENGINEERING AND MAIN- 
TENANCE OF WAY ASSOCIATION.—Proceedings. 
Published by the Association (E.. H. Fritch, Secy., 
962 Monadnock Block, Chicago). Cloth; 6 x 9 ins.; 
pp. 824; illustrated. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSO- 
CIATION.—Proceedings. Published by the Assoc 
tion. (T. W. Taylor, Secy., 390 Old Colony Build- 
ing, Chicago). Cloth; 6 x 9 ins.; pp. 569; illustrated. 

DIE ASSANIERUNG VON COELN.—(The Sanitation of 
Cologne.) Compiled by Dr. Th. Weyl, Charlotten- 
burg, with the collaboration of Messrs. Adam, Czap- 
lewski, Encke, Hesse, Ibach, Kiihnau, Prenger and 
Steuernagel. Part 1i, IL, Fortschritte der 
ingenieur wissenschatten, Germany: Wilhelm 
Engelmann. ¢ re 7% x 11 ins.; pp. 310; 37 fold- 
ing plates and 67 text illustrations. 20 marks; Amer- 
ican price, 

A BIBLIOGRAPHY OF OHIO GEOLOGY.—Part One. A 
Subject Index of the Publications of the Geological 
Survey of Ohio, from its Inception to and including 
Bulletin Bight of the rourth Series. By Alice Green- 
wood Derby. Part Two. A Bibliography of the 
Publications relating to the Geology of Ohio, other 
than those of the State Geological Survey. By Mary 
Wilson Prosser. (Bulletin 6, Fourth Series, Geo- 
logical Survey of Ohio. Edward Orton, Jr., State 
Geologist.) Columb: Ohio: Pub. Doc, Cloth; 
6% x 9% ins.; pp. 332. 

BULLETINS, U. 8. GEOLOGICAL ts D. 
Walcott, pivestes. Washington, D. C.: Doc. 


Paper; © 9 ins. 

No, 298: Reconnaissance of Some Gold and Tin De- 
posits of the Southern Appalachians. By L. C. Graton. 
With Notes of the Dahlonega Mines, by Waldemar 
Lindgren. Pp. 134; 9 plates and 16 text figures. 

No. 209: Geographic Dictionary of Alaska. By Marcus 
Baker. Second Edition, Prepared by James Mc- 
Cormick. Pp. 690. 

No. 301: Bibliography and Index of North American 
Geology, Paleontology, Petrology, and Mineralogy, for 
the Years 1901-1905, Inclusive. By Fred Boughton 
Weeks. Pp. 770. 

CHEMICAL AND BIOLOGICAL SURVEY OF THE 
WATERS OF ILLINOIS.—Report for Year Ending 
August 31, 1906. By Edward Bartow. Water Survey 
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HE two most important applications of concrete in building construction at 
the present day are, first, reinforced concrete and second, concrete block 
construction. Concerning the first,a vast amount of literature is available; and t!c 
engineer desiring information finds technical periodicals and proceedings of enginec’- 
ing societies full of articles on.reinforced concrete, while several excellent books are 
also available. Concerning the second, however, there has been an absolute dearth «/ 
literature, and at the same time theré is a demand for information, which it is t)« 
object of the present book to supply. It is made up of a series of articles by different 
authors, being those submitted-in competition for money prizes of $250 and $1.0 
offered jointly by “‘ Engineering News” and “‘ Cement Age,’’ of New York City. 1 
two papers printed in full are those to whose authors the prizes were awarded: 
abstracts that follow the second prize paper are those parts of the ten papers 
awarded prizes that contained data not in the prize papers or that presented the s°: 
information in greater length or with more force. Altogether the papers and abst: 
form a practical treatise on the manufacture of concrete blocks and their use in b: 
ing construction that at present stands alone in the literature relating to cement 
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